




ch gue 





OWER PLANT 
NeNea Nc 


THE PLANT ENGINEERING AND MAINTENANCE MAGAZINE FOR EVERY INDUSTRY 











pel 
= Motor-driven. roll and coiler of a 1 
= cold reduction mill . . . one of © 
the many power service applica- _ 
tions in the booming steel indust : 


Ua 


APRIL, 1942 


RYE ey bth oA ke ana 














\MERICAN 


INDUSTRY 


at it bat! 


This is a day of symbols, with the ‘‘V”’ for 
VICTORY dominant. And the power behind 
the Victory symbol is supplied by the sym- 
bols of American Industry ... such as the 
“*E”’ monogram of ELLIOTT COMPANY. 


It is now certain that the winning of 
World War Il depends in the final analysis, 
upon the productive ability of American 
Industry. Elliott Company as a front line 
element in the Army of Production, is proud 
to place its mark upon equipment serving 
on every industrial battle-front, often in 
positions where the ability of the equip- 
ment to keep going under heavy overloads 


and the stress of extreme conditions, is vital 
to the continuance of essential production. 
This monogram also marks certain equip- 
ment even now in service with our armed 
forces—on land and sea and even beneath 


the sea. 


This signature upon a unit of power 
equipment says —‘‘Here is a turbine... 
motor... condenser... ejector. . . blower 
. . . Which will perform its appointed task 
with all the certainty inbuilt by skilled 
management, experienced engineering, 
careful workmanship. Here is one of the 
Tools of Victory!” 





TURBINE-GENERATORS * MECHANICAL DRIVE TURBINES 
ENGINES * ENGINE-GENERATORS * MOTOR-GENERATORS 
MOTORS ° GENERATORS . CONDENSERS 
STEAM JET EJECTORS * DEAERATORS * FEED-WATER HEATERS 
DEAERATING HEATERS ° CENTRIFUGAL BLOWERS 
TURBO-CHARGERS *. DESUPERHEATERS °* STRAINERS 
SEPARATORS ° GREASE EXTRACTORS 
NON-RETURN VALVES * LAGONDA-LIBERTY TUBE CLEANERS 
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Reproductions of the twelve case histories as 


they previously appeared among these pages. 
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C-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS 
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These twelve case histories prove how C-E does much more-for its customers than merely build steam 
generating equipment. In each example cited, C-E engineers perceived a better way to do the job... 


they suggested a more expensive installation when it meant greater long-term economy . . 
merided the less expensive solution when study revealed its adequacy . . 
ment when it pointed to the better installation . 


. they recom- 
. they urged alternative equip- 


. and in several cases these recommendations placed a 


valued contract in jeopardy in order to maintain a peice of service that’s dedicated primarily to the best 


solution of the customer’s needs. 


3 1. Chemical company accepts C-E’s counter 2. Minitag company agrees to change of stoker 3. Paper wil induced to adopt 2 different type 

E recommendation on equipment. Result—lower initial specification after examining results of fuel fests. of installation that utilizes cheapest available coal. 
cost, higher efficiency and reduced ash-handling © Result—7 years of high availability, low maintenance. | Result—operating costs 50% less. 

s. BFEWEFY infvenced by insistent recom 6. FLOLE mill returns to C-E equipment recom- 

4. Transportation sysom shown tow mendation to change type of stoker. Result—an an-  ™endation after trying alternate method, Result— 
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to avoid the contemplated scrapping of two old boil- 
ers. Result—total cost of installation is cut in half. 


nual saving of $10,000 in fuel and maintenance. 


increased steam needs are satisfied; rising mainten- 
ance halted. 


1. CO@E company converted by fuel tests to a dif- b OR IRAE eee Se sae te hn 9. Textile win toliows recommended purchase 
ferent method of firing. Result—more economical fuel, maintenance and operating expense. of steam capacity in excess of need. Result—material 


operation through use of lowest grade fuels. 


10: Peablie works shown how additional steam 
can be obtained despite limitations of existing space. 
Result—25% greater steam capacity. 


11. Plastics plant is persuaded that objec- 


tives can be accomplished with less expensive stoker. 
Result—installation paid off in 3 years. 


fuel saving and lower maintenance. 


12. Old equipment manutacturer agrees to serap 
existing stokers in “working order” and spends 
$13,000 more. Result—saves $9,000 a year in fuel. 


She One Foint 


C-E has the experience and engineering competence 
to arrive at the one optimum solution to meet the 
particular combination of steam demand, fuel sup- 
ply and other conditions existing for any job. Then, 
because C-E offers a complete line of steam gen- 


view toward alternative practices that eliminates 
the source of bias. Moreover, C-E has a reputation 
for long-run service satisfaction which must be pro- 
tected, and every C-E proposal for steam generating 
equipment, whether it be large or small, simple or 


erating equipment, it has the unprejudiced point of complex, must meet this standard. 


(See note on left page regarding reprints of these case histories) 
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FALL 1939 A locomotive plant had coasted along for many years with 
six old boilers. Then war was declared and business boomed! Existing 
capacity proved inadequate for anticipated steam demands. A boiler 
replacement program -was started immediately. 





JULY 1940 Two old boilers scrapped and replaced by one new boiler 
designed for normal steam output of 25,000 Ibs. per hour, about 200% 
rating. Hall System of Boiler Water Conditioning was employed. 











FALL 1940 New boiler No. 2 under construction — steam demands 
rising. Then a plant addition was started, for large-scale war produc- 
tion. The last two old units also had to go! 


























DECEMBER 1940—JANUARY 1941 New boiler No. 1 carrying en- 
tire plant: load—at all-time peak due to increasing plant production 
and severe winter weather. Daily steam flow charts showed uniform 
output of 38,000 to 40,000 Ibs. per hour for 16 hours. For the remain- 
ing 8-hour peak period, the pen went off the chart—production esti- 
mated in excess of 45,000 lbs. per hour—about 4oo% rating! 

Despite these critical conditions, continuous operation was safely 
maintained. No scale, carryover, tube burn-outs or outages occurred, 
which would have meant serious delays in production of vital equip- 
ment and possible strangulation by freezing water lines in the ex- 
tremely cold weather. 

















FEBRUARY 1941 second new boiler completed, relieving heavy over- 
load on new boiler No. 1. Soon after, new boiler No. 3 entered service. 
By careful application of Hall System methods, plant operators had 
replaced six old boilers with three new ones, met all steam demands, 
and are now producing at an all-time high rate! 
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HE story on the opposite page is convincing evidence that reliable water 
conditioning is a prerequisite for continuous boiler operation at maxi- 
mum capacity. And every power plant engineer is facing that prospect—even 
ou. 
: Because water won’t wait, don’t wait for your water to tell you. Before you 
start racing your boilers you’ve got to be reasonably certain that conditions— 
on the water side—are reliably right. 

What better way is there to be certain than to employ the system of proven 
performance (see facing page), developed by the pioneering leaders in scien- 
tific boiler water conditioning, and practiced by the leading power plants— 
on land and sea—not only in this country but all over the world? 

That system is the Hall System of Boiler Water Conditioning. 

There is no substitute for reliability—so play safe—and stay safe—with Hall 
System. Write or wire today! 


HALL LABORATORIES, INC. - 300 ROSS STREET - PITTSBURGH, PA. 


HALL SERVICE IN A NUTSHELL 


At your immediate disposal are placed the technical knowledge and facilities 
of the pioneering leaders in scientific boiler water conditioning. 
In addition, with your full cooperation, Hall Service: 


. Minimizes boiler outages caused 4. Minimizes carryover. 
by water. 5. Prevents corrosion in boilers and 
. Helps maintain highest efficiency. associated equipment. 
. Establishes non-embrittling 6. Prevents deposition in water lines 
water. and cooling systems. 


In trouble— 
the “best bet” for correction. 


™ P ahtanr eee HALL eT STE M 
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The new Oswego Station of the Niagara Hudson Power Corp., 
Oswego, N.Y. 





Yarway Unit Tandem Equipped 


NOTHER of the many important 
high-pressure utility stations to 
select Yarway Unit Tandem Blow-Off 
Valves for the most difficult of all 
valve services—the 1500-lb pressure 
Oswego Station of the Niagara Hudson 
Power Corp. This installation brings 
the number of Yarway equipped 
plants designed for 900 lb pressure 
‘and over to ninety-seven. 


The reason for Y arway’s outstanding 
preference is found in such records as 
—“Still tight after 3000 blows at more 
than 1300 lbs pressure without replace- 





nature.” 


Good boiler engineering demands 
equally sound engineering in the ac- 
cessories that become part of it. It is 
not only protection for your investment, 
but cheap insurance against trouble 
and expense. 


Write for Catalog No. 430 for pressures 
from 400 lbs to 2500 lbs. Catalog 421 


for lower pressures. 


YARNALL-WARING COMPANY 
114 Mermaid Ave. Philadelphia 


The Yarway Unit Tandem Valve 
—edqually suitable for blowing 
or draining— combines a Hard- 
Seat and Seatless Valve in a 








BLOW-OFF VALVES 









































Mr. Bill Whelan, chief engineer (shown at left) and Mr. Fred Wiley, superin- 
tendent (center) take the interviewer (right) on a tour of the Colorado Springs 
power plant. In foreground is the first belt American Blower Fluid Drive in- 
stalled. The two most recently installed Fluid Drives are shown in background. 








Mr. Whelan, who, like Mr. Wiley, is in a position to know, is well satisfied with the 
performance of this American Blower Fluid Drive, installed with an American Blower 
Induced Draft Fan. ‘The fact that we can use the simple, rugged type of motor is one 
of the things we like about Fluid Drive,’ Mr. Whelan (left) tells the interviewer. 





SAYS F. H. WILEY, 


“Our plant is now 100% Fluid 
Drive (Hydraulic Coupling) 
equipped,” says F. H. Wiley, 
power plant superintendent of 
Colorado Springs, Colorado. 
“This expresses our opinion of 
them better than any other state- 
ment we could make. Since our purchase of the first two 
in 1932, we have replaced our three older fan drives with 
American Blower Fluid Drives, and now have on order 
two more for our latest boiler addition. We are proud of 
having had a part in pioneering Fluid Drives for power 
plant fan drive in this country. We know, by actual experi- 


SUPERINTENDENT 


ence, that Fluid Drive improves overall plant efficiency.” 
We of American Blower are proud, too, that we have 

been privileged to supply not only Fluid Drives, but 

Forced and Induced Draft Fans for the modern electric 

generating station at Colorado Springs. In other fine 

power plants, too, serving communities large and small 

throughout the land, you'll find these time-proved prod- 

ucts giving dependable service, year in and year out. 

If you have any problem involving 

Fluid Drive, Mechanical Draft or Dust 

Precipitator equipment, phone or write 

the nearest American Blower branch 

office today. 


AMERICAN BLOWER 


HYDRAULIC COUPLING DIVISION, DETROIT, MICHIGAN 
DIVISION OF AMERICAN RADIATOR AND STANDARD SANITARY CORP. 











@ ARMSTRONG COMPOUND 
TRAPS are built for 1”, 2”, 3” 
and 6” pipe connections. No. 233, 
235, 237 and 239 have cast semi- 
steel bodies and are suitable for 
steam pressures up to 250 lbs. No. 
333, 335 and 337 have forged steel 
bodies with either screwed or 
flanged connections. See chart be- 
low for capacities. 


S 
CAPACITY CU RVE — 


250,000 


200,000 
10 
FOR CATALOG a 
i ifications and 
@ Detailed specifica 7 pon a 
information about rm ne 
Compound Traps are printed 10 : 
Catalog H. Ask for a copy. 


50,000 
i ARMSTRONG pa | 
MACHINE WORKS 


300 
810 Maple Street me lias 
Three Rivers, Michigan 


POUNDS PER HOUR 


CONTINUOUS FLOW, 
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QUICK ACTING. Armstrong Piston Operated Compound 
Traps get rid of big slugs of water in a hurry without any steam 
loss. Completely automatic. The capacity curves shown at left 
are drawn from actual tests with hot condensate. The valve action 


is fast and positive. 


SINGLE, SELF-CONTAINED UNIT. Entire mechan- 


ism for handling BIG drainage jobs is housed in a compact assembly 
and actually consists of only three moving parts. 


HIGHLY DEPENDABLE. No springs - - ° no closed 


floats . - - 10 adjustments to make. You get all the advantages 


of standard Armstrong traps: non-air-binding - - - self-scrubbing 


led at all 


_.. tight closing, 10 wire-drawing . - - valves water-sea 
ess steel interior mechanism. 


times .-- all-stainl 
MANY USES: } 
tallations of 


@ Following is 4 summary of a few typical ins 
Armstrong Compound Traps: 


Pressure: Draining: 

165 lbs. Marley Purifier 

300 Ibs. Ross Heater 

175 lbs. Swenson Evaporator 

650 lbs. B&W Separator 

150 Ibs. Mica Press 

450 lbs. Hagan Purifier 

150 lbs. Sand Dryer 

200 lbs. Creosoting Cylinders 
Griscom-Russell Extraction Heaters 
Alum Cooking Vats 
Gas Well Separator 
Paper Machine Dryers 
Centrifix Separator 
10,000 gal. Sims Water Heater 


Morterud 

Oil Separators 

Pulp Digester Heater 

Salt Gainer Fan 

Continuous Blow-down System 


courwes- "tS 
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When It “Groans” 
It's “Sick”! 


BUT EVEN A QUIET-RUNNING JOB DOES NOT 
ALWAYS MEAN MAXIMUM EFFICIENCY ! 


lem ¢ Operating men know that “groans” warn of an en- 
| P b gine “sick” from inadequate lubrication. This can 


result in excessive friction, wear, and blow-by. 
Equally important—they know that even a quiet-running steam 
engine may be building up “trouble”...if it’s overlubricated. A sur- 
plus of lubricant can cause oil in boilers, low heat transfer, danger to 
tubes and impaired boiler efficiency. 


















¢ Use a cylinder oil that will prevent “groaning,” yet 
Answel y. Pp gr ge y 


Wo permit minimum application. 
Gargoyle Cylinder Oils fit the bill. They maintain 


a tough, adhesive film on piston and cylinder walls, even when applied 
in restricted feeds. And they separate quickly from steam condensate 
to minimize the amount of oil carried back into the boiler. 

The Socony-Vacuum man who visits your plant can recommend 
a correct Gargoyle Cylinder Oil for your steam engines to fit every 
conceivable set of operating conditions. 






E PRODUCTION, CALL IN 


TO HELP MAINTAIN WARTIM 


SOCONY-VACUUM 





Div. 
1 €O., standord Olt of My. Southeastern Diy 

sOCONY- ponent — — White Eagle Div. ae um Corporation of Cal 

Lubrite oy prneee Petroleum Company ~ 

(Baltimore! = 







Inc.- 







POWER PLANT ENGINEERING 











Aa i acy r - 


- 
i 
: 
i 
& 


CHICAGO, APRIL, 1942 











HELP ror we BATTLE} 


These Bailey Meters and 
Controls insure maximum 
steaming capacity, mini- 
4lae 44 . 
mum time out for repairs; 
and most economical use 
of fuel in a steel mill and 
a chemical plant. 
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br 168 Hr. PRODUCTION 





Production for victory under the 168-hour week will try 


the soul of many a power plant engineer. 


Steaming capacity will have to be stretched to the limit. Shutdowns for 
maintenance will result in lost production. Certain fuels will not be 
available and all fuels will have to be used with economy. Trained 


men will become scarce. 


Under these conditions we will have to make the most of what we 
have. To help power engineers win the battle of 168-hour steam 
production, Bailey Meter Company has published a bulletin, “How to 
Safely Stretch Steaming Capacity”. 


“This bulletin makes numerous fundamental suggestions which can be 
carried out without the use of elaborate metering or control equipment. 


It also explains how the proper use of metering and control equipment: 


1. Stretches steaming capacity. 
2. Avoids frequent shutdowns for maintenance. 


3. Insures safety of men and equipment. 


4. Furnishes data for comparison of fuels. 
5. Reduces consumption of fuel. 


6. Maintains efficiency while training new operators. 


These suggestions will help you win the battle of 168-hour production. 
Ask for Bulletin No. 16. It will be sent without obligation of any kind. 





BAILEY METER COMPANY 
1040 IVANHOE ROAD ® CLEVELAND, OHIO 
Bailey Meter Company Limited, Montreal, Canada 
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FOR Seaalér PLANTS ALSO 


Many of thé B&W principles upon 
which hundreds of the great utilities 
rely for the economical production of 
steam are now available also to plants 
of smaller capacity—as low as 9000 
pounds of steam per hour—in the 
Babcock & Wilcox Integral-Furnace 
Boiler, Classes 9, 12 and 15. 

One of these principles, used in cen- 
tral stations generating an aggregate 
of more than |8 million pounds of 


bustion zone is followed by an open 
pass. With this design the gases are 
thoroughly mixed while at high tem- 
peratures, thereby aiding in efficient 
and smokeless combustion. 

For many reasons besides that of 
efficient combustion, B&W Integral- 
Furnace Boilers are a logical choice 
for small, as well as larger plants— 
reasons such as simplicity of opera- 
tion, and low maintenance. Bulletin 
G-34-A tells the story. Write for 
your copy. 


steam per hour is the furnace ar- 
rangement in which the primary com- 


THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 








PRODUCTS OF 


THE BABCOCK & WILCOX COMPANY 


B&W Water-Tube Boilers 
Stirling Water-Tube Boilers 
Type H Stirling 

Water-Tube Boilers 
Integral-Furnace Boilers 
Waste-Heat Boilers 
B&W Marine 

Water-Tube Boilers 
B&W Express-Type 

Marine Boilers 
Bailey Water-Cooled Furnaces 
Superheaters 
Desuperheaters 


AND SUBSIDIARIES 


Economizers 

Air Heaters 

Pulverized-Coal Equipment 
Chain-Grate Stokers 

Oil Burners 

Gas Burners 

Multifuel Burners 

Stacks and Breechings 
Seamless Steel Tubes and Pipe 
Seamless Alloy Tubes and Pipe 
Seamless Toncan Iron Tubes 
Alloy Pipe Fittings 


-FURNACE 
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Refractories 

B&W 80 Firebrick 

B&W Junior Firebrick 

B&W Insulating Firebrick 

B&W Refractory Mortars and Plastics 

Process Equipment 

Pressure Vessels, Tubular Products 

Alloy Castings 

B&W-Tomlinson Recovery Process 

Pulverizers for Cement Materials, 
Rock Products, and Ores 

Alloy Castings, Elverite Castings 

Adamantine Castings G-218T 


BOILER 














RELIABILITY 
FIRST ! 


Throughout the entire forty-nine 
years that the Terry Turbine has 
been on the market it has always 
been the Terry policy to build 
first of all for reliability. 


That this policy has been ap- 
preciated is proven by the very 
extensive use of Terry turbines 


where only the most trustworthy 


apparatus is permissible; name- 


ly in outstanding central stations, 
leading industrial plants and on 
large Naval vessels. The Terry 
today still maintains that pre- 
eminent position in these most 


exacting fields which it immedi- 
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ately took upon its introduction. 
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At Left: — 

Action of steam in Terry wheel turbine. The 
steam issues from an expanding nozzle at high 
velocity and enters the side of the wheel buck- 
et in which its direction is reversed 180°. As 
this single reversal uses but a portion of the 
available energy, the steam is caught in a sta- 
tionary reversing chamber and returned again 
to the wheel. This process is repeated several 
times until practically all of the useful energy 
has been utilized. 


THE TERRY STEAM TURBINE CO. 
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STEPS IN THE MACHINING OF A TERRY TURBINE WHEEL — From left to right: 


1. Rough turned forging. 2. Smooth turned. 


3. First miliing cut. 


4. Second milling cut. 5. Finished wheel. 


TERRY WHEEL TURBINE ADVANTAGES 


— The blades and the wheel are in one piece so 
that there are no parts to become loose or work 
Out. 


— The blades have large clearances. 

— The blades are double rim protected. 
— End play will not damage the blading. 
— It is impossible for the blades to foul. 


— The power producing action of the steam in 
the wheel takes place on the curved surfaces at 


the back of the buckets and, therefore, close blade 
clearance is not necessary. 


— The only function of the blades is to form a 
series of pockets, wear of the blade edges is of 
little consequence and does not materially affect 
the horse power or efficiency. The important part 
of the bucket is the back or bottom which is a 
solid forging. 


— There is practically no end thrust since the 
steam enters and leaves the wheel in a direction 
at right angles to the shaft. 


ASK FOR BULLETIN S116 


TERRY SQUARE- HARTFORD, CONN. 
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“S-A” steam generator of the 
Socony-Vacuum Oil Co., Inc. 
Steam capacity 75,000 Ib. per 
hour. Pressure 160 Ib. per 
square inch. 

































































One of the “S-A” type steam generators of 
the Shell Oil Co. Steam capacity 175,000 Ib. 
per hour. F.S.T.750° F. Pressure 700 Ib. per 
square inch. 


REPEAT ORDERS 


During the last five years more than 160 
steam generators have been furnished to the 
Petroleum Industry by Foster Wheeler—in 
many countries. 


Repeat orders are surest indication of sat- 
isfaction as to reliability, efficiency, and over- 
all costs—44 orders placed by experienced 
users for additional steam generators is con- 
clusive proof of performance. 


FOSTER WHEELER CORPORATION, 


OSTER 
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Right: Steam generator 
of the “S-A” type for a 
prominent British oil re- 
finery. Steam capacity 
75,000 lb. per hour. F.S.T. 
435° F. Pressure 250 Ib. 
per square inch, 
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Right: One of the 675 lb. per 
square inch pressure steam gen- 
erators for The Texas Com- 
pany’s Port Arthur Refinery. 
225,000 Ib. per hour at 715° 
F.—largest outdoor units in this 
country. 


44 YEARS EXPERIENCE 





For 44 years Foster Wheeler 
has sold steam generator equip- 
ment to the oil industry. Today, 
as in the past, we are playing an 
integral part in the industry’s 
rapid development. 







































































165 BROADWAY, NEW YORK, N. Y. 
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NUMBER 2 in a series of messages 
to American industry devoted to 
conserving heat, improving opera- 
tion and increasing production 


through modern insulation practice. . : 
One reason why certain trees have a life span 


measured in centuries is that they are protected by 
bark that does not deteriorate with the passing of 
% EHRET’S 85% MAGNESIA and other Ehret heat —tthe years. Similarly, some insulating materials, such 


insulating materials are fully treated from the as Ehret’s 85% Magnesia, Love & proven recor def 
standpoint of characteristics, selection and applica- 


iets een Menp long service life and a time-tested ability to main- 
Heat Insulation Hand- tain initial insulating efficiency. 

book. It will be sent, 

without obligation, to Under the stress of present day demands on hot 
anyone interested in get- = hining and equipment, it is all the more important 


ting the most from thermal P e a 
to make certain that you specify only those insula- 


insulations. Write for your 
copy of Handbook B 204. tions which have proven performance records. 


HRE MAGNESIA MANUFACTURING CO. 
GP VALLEY FORGE, PENNA. 


.-» THERE 1S AN EHRET DISTRIBUTOR OR CONTRACTOR IN EVERY INDUSTRIAL AREA 
24 POWER PLANT ENGINEERING 











PYRANOL 
TRANSFORMERS 


Economical, speedy installation of trans- 
formers indoors was made possible by 
the introduction of Pyranol* ten years 


. ago. Today, hundreds of utilities, industrial 
° plants, public buildings, and naval and ? You can’t burn Pyranol! No Pyra- 


— 


lil i — pane ee use eee nol transformer has ever burned, 
~~ iM . ormers to supp y power for vital production or contributed to a fire! This 
and other war activities. record covers installations of more than 
*General Electric’s noninflammable insulating and cool- 8,000 transformers, ranging in size from 
— 1% to 12,000 kva, and totaling more 
than 2,000,000 kva. It fully justifies the 
recognition given Pyranol transformers 

by the National Electrical Code. 


RISES 


SEE 


IGHT now, safety and reliability of 
power supply are of paramount impor- 
tance. Investigate the benefits of Pyranol 
transformers—especially indoor installations— 
when you need added transformer capacity. 
Compared with conventional outdoor instal- 
lations, you’ll make major savings—in time, 
construction materials, and in copper. Thou- 
sands in use prove it. Ask your G-E repre- The reliability of Pyranol transformers is ap- 
sentative for complete information. Or, write 3 preciated by users. It is based on design prin- 


a A ciples that have made liquid-filled transformers 
for Bulletin GEA-2048C. General Electric, the most nearly trouble-free electric apparatus in 


Schenectady, N. Y. service today. Heat-storage capacity—inherent in 
liquid-filled transformers—makes Pyranol units 
ideal for sustained emergency overloads. Immersion 
of the transformer interior in Pyranol prevents 


GENERAL @ ELECTRIC  arving and cracking of the winding insulation. 


402-42-5100 








General Electric and its employees 
are proud of the Navy award of Ex- 
cellence made fo its Erie Works for 
the manufacture of naval ordnance. 





sturdy tank, all-welded by elec- normal frequency and impulse 
tric process, protects vital parts gives Pyranol transformers great 
of the transformer against sabotage and ability to withstand voltage surges that 
the entrance of moisture, dirt, dust. Qri,inate from switching operations or 
Pyranol is nonoxidizing, nonsludging. lightnin 
Years of use do not impair its insulating ve 
properties. 


A Little, if any, maintenance. The 4 High dielectric strength both at 
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Detinite Ways - to 


SEEDER CEDUCE POWER 
os COSTS... 








10 TONS OF COAL SAVED 





~ MEASURE AND RECORD 


AIR . . . Temperatures at preheaters. 
“ Flow from compressors. 


° Pressure from compressors. 


” 
4a h 


9o@ 
=| =| @ 





°§ $/500 PER YEAR 





=~ MEASURE AND RECORD 
COMBUSTION —Per cent. COs in 


flue gas. Temperatures of gases 


leaving boiler. 
GAS . . Temperatures at preheaters. 


Temperatures at economizers. 
OIL . . . Flow to burners. 
¢ Pressure to burners 
Temperature to burners. 





~ MEASURE AND RECORD 


The answer depends upon two factors—the B. T. U. rating of the fuel itself—and 
your ability to convert into useful work a high percentage of those B. T. U's. 


WATER Fed to each boiler. 
™ Pressure at boiler inlet. 
Level in boilers. 
Temperature at boiler inlet. 
Temperatures at economizer. 


Getting maximum steam output from fuel is not a "gift" these days. The secret is 
contained in treating the complete power plant as a unit. Whether you burn oil, 
gas, or coal, the starting point in reduction of power costs is the accurate measure- 
ment of flows, %COo, temperatures, pressures, drafts and liquid levels. For make-up. 

Concentration in boiler drum. 
Regardless of the size of the plant, Brown Indicating and Recording Instruments 


furnish the essential information to operators and engineers which enables them to 
obtain the maximum steam output. 


BROWN FLOW METERS . . . provide records of individual boiler output and steam 
consumption of various units and departments—the rate and quantity of water fed ss 
to each boiler permitting check on blow-down and boiler feed radiation. MEASURE AND RECORD 


BROWN COs METERS ... when used as a firing guide, enable operators to hold 
the correct per cent CO2 and prevent fuel losses due to improper fuel-air ratios. 


BROWN PYROMETERS AND THERMOMETERS .. . are essential guides in checking 
air, gas, water and steam temperatures. 


BROWN PRESSURE GAUGES . .. aid in maintaining correct Drum, Header and 


Line Steam Pressures as well as pressure drop across regulating valves. 






STEAM Flow from each boiler. 
. Flow to auxiliaries. 
Flow to individual units. 
Flow from bleeders. 
Flow to factory departments. 


Flow to heating system. 
Pressure on main header. 
Pressure at feed water heater. 
Pressure at all units. 


The continuous chart records reveal instantly any deviation above or below the most 
efficient operating conditions. By analyzing chart records of flow, %COz, tempera- 





— 


ture, pressure, liquid level, etc., management can properly allocate costs and increase 3 ge 4 

the standard of operating efficiency. Sy : oy P| a a 
BROWN Engineers will be glad to recommend the instruments most suitable for your a 
boiler room or plant requirements. Write for catalogs. THE BROWN INSTRUMENT E> — be 
COMPANY, a division of Minneapolis-Honeywell Regulator Co., 4491 Wayne Ave- z Fi 
nue, Philadelphia, Pa. Offices in all principal cities. Toronto, Canada: 117 Peter : Mf 
Street—Stockholm, Sweden: Nybrokajen 7—England: Wadsworth Road, Perivale, y/ 
Middlesex. % 


re 


BROWN INSTRUMENTS 


AND MINNEAP@GLIS-HONEY WEED GOMTROL SYSTEMS 






For Temperatures .... . Pressures. .... Flows... . . Liquid Levels 




















Every time a piece of essential equipment 

is tied up for re-packing or for replacement 

of gaskets, Victory is delayed a little. 
Let’s avoid every possible interruption 


of our all-out production. Use quality 


packings and gaskets for long, dependable 


service—specify GARLocK! 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Limited, Montreal, Que. 





GARLOCK 


The Standard 
Packing of the 
World 





Garlock Plastallic Packings are com- 
pounded to Garlock formulae for va- 
rious services. Easy to apply. In serv- 
ice, Plastallie combines into one ho- 
mogeneous mass. Photo at left shows 
coil, spiral and ring forms. Below is 
shown loose or bulk form. 
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Local Turbulence Creates 
Rapid Tube Failure 


Tubes consistently failed at the second- 
pass inlet end. Inspection revealed that 
the reverse-flow waterbox was divided 
horizontally at the center by an open re- 
inforcing diaphragm which had openings 
which constituted only 56% of its area. 
These restricted openings caused increased 
local velocity and turbulence, with re- 
sultant release of air from solution. The 
changes recommended by Scovill were 
inexpensive and entirely successful in 
stopping the rapid second-pass tube-end 
failure. 


You may see yourself in this book 
and Find You’ve Helped to Write It 


You may “find yourself” in the pages of 
Scovill’s condenser and heat exchanger liter- 
ature, for it is based on the practical ex- 
perience of men like yourself, many of them 
with problems Scovill helped to solve. 

You may even find that you’ve helped to 
write it for, in a sense, this literature is 
written by power plant, marine and refinery 
engineers as well as for them. It is the 
result of collaboration between Scovill’s 
consultants-in-the-field, Scovill’s labora- 
tory researchers and Scovill customers 
with condenser or heat exchanger tube 
problems. 


Scovill service in manuals — one of its 
three services to tube users — is available 
in two forms: “Condenser Tube” literature 
dealing with corrosion of metals and alloys, 
selection of tube material, tube installation 
methods, tube specification and general data 
tables... . for engineers dealing with opera- 
tion and maintenance of condensers and 
heat exchangers; and a “Heat Exchanger 
Tube Manual” with additional articles on 
fluid flow, heat transfer, steam condensation 
and oil tables . . . for engineers primarily 
interested in construction and design 
problems. 


KR EER KR WX 


Scovill, for many years a regular source of supply for the United States Govern- 
ment, is cooperating in every way to forward defense plans. When deliveries are 
not as prompt as our customers desire, we hope they will realize that delays are 
sometimes unavoidable and part of the price paid for national defense. 


This Scovill service in manuals is backed 
up by Scovill’s two other condenser tube 
services —in men and metals —all avail- 
able to help you get the most out of your 
condenser and heat exchanger equipment. 
Address 17 Mill St., Waterbury, Connecticut. 


ONE PRODUCT...THREE SERVICES 
@ SERVICE IN MEN 
@ SERVICE IN METALS 
@ SERVICE IN MANUALS 











ELGIN HEAT EXCHANGERS 


(Continuous Blowdown Systems for 
boilers) save fuel; Step up efficiency, 


®@ Maintain Correct 
tion of b 
Clean dr 


@Assure Uniform 

blow down rates de. 

Spite wide Variations La — 
in boiler load — eliminating large 
wastefy] blowdowns at peak loads, 


@Save tue] by increasing feed water 
temperature, 


FACTS IN BULLETIN 510 


a ORATION, 136 North Grove Avenu 
OFTENER CO | 


ELGIN S 
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Allis-Chalmers Electrifugal “One Package” Pumps .. . in Sizes 
Y2 HP to 25 HP... Solve Your Wartime Pumping Problems! 


BETTER in 5 important ways... 
the new Allis-Chalmers line of 
Electrifugal Pumps has everything 
it takes to do an efficient wartime 
pumping job! 

Check the points yourself .. . 
they stack up into 5 big reasons 
why this pump can give you new 
highs in pumping performance — 
Space saved — up to 33% 

Pump Overhang Cut—as much as 40% 
2 Section-Fits Eliminated 

Splash-proof Motor 

Easy-to-get-at Casing 

And remember — these points 
are in addition to the regular fea- 
tures that have long made Allis- 
Chalmers centrifugal pumps tops 
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in the industrial field. Indestructi- 
ble rotor . . . distortionless stator 
... large, sturdy ball bearings . . . 
cast bronze protective sleeves . . . 
and many other extra-value fea- 
tures are yours. 

If you have a wartime pumping 
problem and want more gallons 
with greater dependability than 
you've ever had before, here’s the 
pump for you — for as much as 
33% less than the cost of conven- 
tional motor and pump installa- 
tions. 

To get the whole story, call the 
engineer in the district office near 
you. Or write Allis-Chalmers, 
Milwaukee, Wis. A 1494 





The NEW Allis-Chalmers Electrifu- 
gal Pump has only three section-fits 
compared to five or more for old 
style pumps! That means more per- 
fect alignment of the shaft . . . less 
vibration . . . less wear . . . less 
trouble. Here’s a pump that gives 


you more gallons . . . for less cost! 








(>) ALLIS-CHALMERS 
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Control panel for Henry Disston & Sons, Inc. new 200,000-Ib/hr power plant. Included for the control of 
their three Riley steam-generators are Metermax Combustion Control, Micromax Temperature Recorder 
and Micromax COz Recorder. 


NEW DISSTON POWER PLANT 


instrumented Like a Central Station 


When the Disston engineers came to the point of specifying the control instru- 
ments for their new 3-boiler, 200,000-lb/hr power plant, they were in something 


of a quandary. Not for many years had the Company purchased combustion con- 
trollers, CO» recorders, or steam-temperature recorders ; and, without some experi- 
ence in such devices to guide them, the proper selection was a problem. 


But, Disston had long been using temperature-controlling instruments, in the 
melting, rolling, hardening and tempering of the steel used in the manufacture 
of saws, files, knives, armor plate, etc. Many dozens of those instruments were 
L&N, and were giving extremely satisfactory service. Why not, then, reach over 
into the manufacturing department’s experience, and specify L&N for the power 
plant? 


Operations to date have amply justified the decision. The Metermax Combus- 
tion Control gives boiler operators a control distinguished for completeness and 
flexibility; a control which handles even the heaviest load swings with ease and 
smoothness . . . The Micromax temperature recorders supply multipoint records 
of steam, water, flue gas and air, with the greatest dependability and with out- 
standing clearness and legibility ... And the Micromax COz Recorders are proving 
here, as they have proved in dozens of other plants, that COzg can now be recorded 
as easily, as accurately and with as little maintenance on the instrument as is the 
case with temperature. 


All these instruments are described in well-illustrated catalogs; just send for 
the ones which interest you. 





Jri. Ad. N-163(6) 


LEEDS & NORTHRUP COMPARY, 4973 STENTON AVE., 
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Close-up of Panel 


Many an engineer who likes the clear, 
sharp records of the Micromax Multi-point 
Temperature Recorder will be glad to know 
that those records can now be filed in sucha 
way that they can be consulted ‘without hay- 
ing to unroll the used chart. Recorders sim- 
ply have a “tear-off device”, which permits 
removal of chart every day, or as often as 
desired. Folded once, the torn-off 24-hour 
record fits a standard desk file. The strip- 
chart Micromax, shown above on the Disston 
control panel, has this tear-off device; the 
tape which is clipped to the torn edge reduces 
the consumption of chart paper to-a minimum. 

At the bottom of the panel are the Micro- 
max Round-Chart COzg Recorder, the push- 
buttons for Metermax Combustion Control 
and the Controllers. These last instruments 
regulate the fuel feed, air flow and furnace 
pressure by means of electrically-powered 
drive units. A typical unit is shown here 
with, as it is applied to the Atrita mill which 
feeds the Number One boiler. Further in- 
formation about Metermax Control is given 
in Catalog N-01-163, which will be sent on 
request. 


Typical Drive Unit Assembly. 


PHILA., PA. 











MEASURING INSTRUMENTS - TELEMETERS - 


AUTOMATIC CONTROLS - 


De) (CO) tO) 


HEAT-TREATING FURNACES 








The M. W. Kellogg Company 
provides users of power, process 
and marine piping with a unified 
responsibility, comprised of two big 
advantages — especially important 
these days. 





1. Complete designing, engineering 
and fabricating facilities. 


2. Experienced construction forces for 
erection and installation. 





“‘Mastertiex”’ Piping Systems + “Masterweld” pressure vessels 
for Power, Refinery and Chemical industries. Heat Exchangers. Pyrolytic and 
eee einen oc tr, ae 
and Catalytic Polymerization Units * JUIK Processes 

: : for kubricating Oil Plants. Plastic Refractories ° Radial Brick Chimneys. 
‘THE M. W. KELLOGG COMPANY : JERSEY CITY, NEW JERSEY - 225 BROADWAY, N. Y. 


REPRESENTATIVES 
ve ee es TULSA: PHILTOWER BLDG. 


‘LOS ANGELES: 609 SOUTH GRAND 
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THE PROBLEM OF 


Stretching Capacity 


OF EXISTING BOILER EQUIPMENT 


To the power engineer, in- 
dustry’s call for top-speed produc- 
tion is a call for more steam... a 
call which, in many plants, must be 
met by “stretching” existing gener- 
ating capacity through shrewd op- 
eration, since new steam generating 
units are not immediately available. 


The problem of “‘stretching” pres- 
ent capacity involves the acquisition 
of complete knowledge of existing 
conditions, so that losses in steam 
generation and distribution may-be 
eliminated and optimum operating 
efficiency maintained. The correct 
solution depends on two fundamen- 
tal procedures. First, the existing 
conditions must be determined by 
use of proper instruments. Second, 
the optimum conditions must be de- 
termined and maintained by the use 
of instruments and by proper meth- 
ods of control. 


Republic offers a complete line of 
power plant instruments and con- 
trols designed and built to meet to- 
day’s power plant requirements. We 
will be glad to cooperate with you 
in the solution of any steam genera- 
tion or distribution problem you 
may have. 


AUTOMATIC COMBUSTION 
CONTROL 


Republic-Smoot automatic com- 
bustion control systems are built for 





Republic Boiler Control Panels 


all sizes of boilers — all types of fuél 
firing equipment — all load condi- 
tions — any arrangement of draft 
equipment. 


POWER PLANT INSTRUMENTS 


Flow meters, draft instruments, 
CO, meters, thermometers — a com- 
plete line of power plant instru- 
ments, designed and built by Re- 
public, for analyzing and checking 
plant performance. 


BOILER WATER LEVEL CONTROL 


The Republic-Smoot boiler water 
level control system is designed to 
maintain boiler drum water level 
within + 1 inch of the desired level 
when the boiler is operating under 
normal conditions. 


REGULATING VALVES 
Republic - Smoot turbine type 

valves are designed for regulating 

pressure and flow of high-pressure 


superheated steam or boiler feed- 
water. They are built for tough jobs 
in which the valve occupies a key 
position in the operation of a system 
or an entire plant, 


DESUPERHEATERS 


For control of steam temperatures 
in interconnected systems, several 
types of Republic-Smoot desuper- 
heaters are available to meet special 
operating requirements. 





Pressure Reducing and Desuperheating 


Whether your particular problem 
involves the use of a single instru- 
ment or the control of an entire pro- 
cess or plant, Republic engineers 
will be glad to study your problem 
and, in co-operation with your own 
engineers, make recommendations as 
to the most practical solution. : 


Your request for our co-operation 
in solving your power plant problems 
will involve no obligation on your 
part. Write us today. 


REPUBLIC FLOW METERS CoO. 


2224 Diversey Parkway, Chicago, Illinois 
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CUTS DOWN BEARING 
REPLACEMENTS WITH... 


Frequent requests for re- 
placement bearings from 
certain customers were 
worrying the manufacturer of an attrition mill. Why did 
some have this bearing trouble while others were getting 
excellent bearing life? 

A brief survey in the field soon uncovered the reason 
—poor lubrication. He decided that his job wasn’t fin- 


SUPERLA 6re05 


reo rg 


ished when he built a well designed, efficient mill. Ex- 
haustive tests were made of various greases, including 
Superla Grease—a Standard Oil Engineer’s reeommenda- 
tion. Because of the unusual results obtained, a 10-pound 
package of Superla is now shipped with every machine. 
Bearing complaints are practically eliminated where the 
manufacturer’s lubricating instructions are followed. 

Whether you manufacture or operate grease lubri- 
cated equipment, a Standard Lubrication Engineer will 
be glad to show you how Superla can help you avoid 
bearing trouble, 


KEEPS GEAR 
CASES CLEAN 
ON SPEED REDUCERS 


Is 24-hour operation increasing the maintenance of your 
power transmission equipment? For example, do speed 








reducers require more frequent oil changes? Are deposits 
building up faster in the gear cases? See if you can avoid 
the increased labor and lost machine time they'll cause. 
Test a fill of Stanoil in one of your speed reducers. Watch 
how long it stays clean and free from any sign of asphaltic 
deposits or sludge—usually two or three times as long 
as a conventional engine oil. This higher quality lubri- 
cant not only gives trouble-free operation, but it fre- 
quently reduces lubricant costs at the same time. 




























STANDARD STEAM 


WILL HELP 
YOU MééET 
HEAVIER POWER DEMANDS 


Higher steam pressures, maximum loads, or longer hours 
of operation—you have probably tried all known ways 
to meet the demands put on your power generating equip- 
ment. But, have you taken steps to prevent these emer- 
gency changes from eventually causing serious delays? 
Are you sure that the lubricants you are using will meet 
the new operating conditions? Will the cylinder oil give 
the necessary protection against increased wear? Let a 
Standard Lubrication Engineer answer these questions 
for you. He is working with other power plant men on 
these same problems. You can have the benefit of this 
experience at no cost to you. You may save many hours 
of maintenance time by spending part of an hour with 
one of these Engineers now. 


CYLINDER OILS 





SAVE TIME ON LUBRICATION 
PROBLEMS... ASK A STAND- 
ARD OIL ENGINEER FIRST 


At the first sign of lubricating trouble, call in a Standard 
Lubrication Engineer. You'll save time by not having to 
experiment with various lubricants. You'll save mainte- 
nance by getting the answer to your problem sooner. You 
may even avoid that first sign of trouble if you call in one 
of these Engineers now and discuss your plant lubrica- 
tion with him. Write the nearest Standard Oil Company 
(Indiana) office, or 910 S. Michigan Avenue, Chicago, 
Illinois. Ask for the Lubrication Engineer. In Nebraska, 
write the Standard Oil Company of Nebraska at Omaha. 










Fa Asbestos 

nont 185—Spiral-Belmont 188 

Coil-Belmont 189 

netration which is accelerated as the tem- 

This braided asbestos packing is specially 
ion and ion are minimized. 


P 
cold or hot, you can guard against seepage 
ial by installing Belmont Asbestos Packing 











and plung We particularly emphasize 
t service rendered when temp are at 
he packing is literally “boiled in oil”. 


ON: Long fibre asbestos yarn, braided jacket 
ch strand treated with a special compound, 
ted and graphited. This packing is constructed 
pillary attraction and saturation, Supplied in 
sizes 4” and upward. 


IN: Cold and hot oil rods and plungers. 
nd Contents of Standard Sizes 








4 Feet or Coil 














Spool-Belmont 6100—Coil-Belmont 6102 
Ring-Belmont 6101 


Belmont “6100” Packing is made especially for use on rods 
and valve stems handling distillates such as gasoline, 
naphtha, kerosene and benzol. Such solvents have a tendency 
to break down ordinary lubricants. This packing is 
lubricated under our own formula to retain softness and es- 
sential sealing qualities when applied against volatile dis- 
tillates. It is particularly effective in that it eliminates the 
constant fire hazard of leaky stuffing boxes. The acceptance 
of Belmont “6100” by many of the largest oil refineries 
throughout the world is the best testimony of the superi- 
ority and safety of this packing. 
CONSTRUCTION: High grade asbestos yarn, braided jacket 
over jacket, each strand of asbestos thoroughly impregnated 
with a pound especially prepared for use against oil, 
soline, naphtha, kerosene and benzol. Square cross section. 
Belmont 6100 is supplied in 1 Ib., 3 Ib. and 5 lb. spools in 
sizes 4" to 34” inclusive, securely boxed. 
Belmont 6102 is supplied in flat boxes in sizes 7/16” and 
over. If desired, however, smaller sizes than 7/16” can be — Note: For Rotary service against oil, 
supplied in flat boxes under Belmont 6102. gasoline, benzol, a tha and k beomseme, 
APPLICATION: Piston rods and valve stems running in (like Flax). Ring near sal 6105, 
oil, gasoline, benzol, naphtha, kerosene. Coil Form-Belmont 6106. 


Table of Approximate Box Weights and Contents of Standard Sizes 
























































Column A—Number of Spirals or Coils Per Box 
Column B—Approximate Number of Feet Per Spiral or Coil . Weis ee i 
4" %° 4" 6” 4" od ys 
Belmom Style | A} B cj] al Bi Cj] AT BIC Al B| c}| Ail Bi Cj} A] Bi] CC] Aj Bi Cc 
| Coil 6102 1 j121 $ Tis] S$ 1 |@ 8 1 [37 8 1)2%) 8 1 | 26 | 10 1 }21 | 0 
| Coil 6106 1 120) $ 1 1 S2 Ss 1}4) 8 1 |37] 8 1/4] 8 1 |23 | 0 1] 19] 0 


























=PACKINGS 


Use the Belmont Packing Catalog 
to Solve Your Packing Problems 

















Box weights and contents are not guaranteed. This data is given for estimating purposes only. 
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but a Packing reference book Prepared by packin 
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Pages c! packing information, al] 
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The Belmont Packi 

ing Catalog is a time-say. 
= should not be without. Write on your Gia sia 
etterhead for your copy today. — 


There’s a Belmont Packin 
g for eve ice: 
Water Oi, Gas, Air, Acid, Alkalis, Ammonis a ; 
e: Hings, Coils, Spirals, Reel S ; 
Gaskets. Whatever the need, Acme an on 


Belmont Packin 


gs are S i 
‘ua re Sold by Authorized Belmont 


n Every Large Industrial Center. 


THE BELMONT PACKING & RUBBER CO. 


Dept. P.P. 442 


Butler and Sepviva Streets. Philadelphia, Pa. 
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MOMUICS .. a 








Shortages are a 


unavoidable _,. start 
remedying some of 


the causes! 

















Lack of boiler capacity is not the only cause. Poor combustion 
can reduce steam output as much as 5%. Hagan Automatic 
Combustion Control increases efficiency, helps you get those 
vital extra pounds you may think are unobtainable. 




















You can get new boilers in a year or 
more—maybe. Hagan Control can 
be installed in a few months—all 
that is needed in many plants to 


get over peak production hurdles. - 


EQUIPMENT 


combustion 
an Control 
er and 
aintenance, but 
outages as 4 












By improving 
efficiency, Hag k 
not only lowers st 
furnace mé 
reduces boiler 
result. 





MONEY 


Steam production — wd 
rising and may go hig - 
You can depend 
Hagan Control to help y 
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MAN POWER 


“Go easy on the gas” is a common warning today, Skilled operators are scarce. It takes time to train 
but what about coal and oil? Fuel shortages can green replacements. By maintaining top efficien- 
strangle production almost overnight. Savings of cies automatically and continuously, Hagan Con- 
3% to 6% are not unusual with fully automatic trol is particularly valuable during periods when 
Hagan Control. your plant is temporarily undermanned. 

















Faced with any of these conditions, look 
into Hagan Automatic Combustion 
Control. A relatively simple, low-cost in- 
stallation often is the remedy. We will 
gladly survey your needs without obliga- 
tion. Write today—it is worth the effort. 


Coal consumption decreased 6.7% per k.w.h. by 
this installation of Hagan Automatic Combustion 
Control in a medium-sized power plant. Savings 
paid for the installation in less than a year. 


HAGAN CORPORATION 
300 ROSS STREET 
PITTSBURGH, PA. 


B HAGAN (idomdzic COMBUSTION CONTROL 


yy G ff 
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DETROIT MULTIPLE (Ten) RETORT, INCLINED 


ws 


with Ohio Coal of 11,700 B. ’ 


to generate 90,000 pounds of steam per hour 





« 











] EFFICIENCY ARE IN-BUILT 


Investigate the outstanding Features: 


@ Large square rams operate in ram cases with 
adjustable liners. 


@ Inclined retorts of decreasing depth with mov- 
ing bottom plates. 


@ Coal feed adjustments with shearing pins 
separately for each retort. 


@ Extension moving rear grates. 


@ Dumping grates, simple operating mechanism, MECHANICAL DRIVES — Machine 


° cut worms and gears—tapered 
(Power or Manual) are accessibly located. itt eichtnc! ren in oid -dlo- 


@ High and low pressure air zones, with proper i. Witle power 
distribution. : 


Ability of a Stoker to “take it” month in and month 
out without trouble—calls for sound design and best 
construction. Detroit Multiple Retort Stokers have 
this Stability—they are Heavily Built to withstand 
continual hard service. 


Noted for high operating efficiency—here is typical 
performance: 


B. T. U.'s Combined Efficiency 
Coals Per Pound of Boiler and Furnace 


——— RAM CASES—Renewable and 
Kentucky 13,200 85.6% adjustable liners assure cor- 


Virginia 14,000 83.2% rect fit of the coal plungers. 
Indiana 11,000 76.2% 
Pennsylvania 13,900 80.5% 
West Virginia 14,000 80.7% 


RETORT STOKERS 


PLATE TUYERES—Are of high 
heat resisting iron; easily 
renewed. 


COAL DISTRIBUTION CONTROL— 
Moving retort bottoms control 
coal distribution — separately 
adjusted for each retort. 


COAL FEED ADJUSTMENT — 
Readily made. Independent for 
each retort. 
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heir bearings 
ihe a huh 


until they switched to Tycol Green Cast Grease 


This manufacturer had been experiencing numerous difficulties 
with the grease previously used on his centrifugal boiler pumps 
and the bearings on his chain stokers. On the advice of a Tide 
Water engineer they switched to Tycol Green Cast Grease. 
Since then the nuisance of having to keep an eagle eye on the 
grease job has been eliminated. Now they just put in Tycol 
Green Cast Grease and forget it. One less item to worry about — 
the grease stays put and does an economical and dependable 
job of lubricating. 

Tycol Green Cast Grease can effect economies in your plant, 
too, because this modern grease is made from a paraffine base 
cylinder oil combined with a minimum of soap. More oil — less 
soap — means better lubrication. 

Let a Tide Water engineer show you where and how im- 
proved lubrication can step up production. Write the Tide 
Water Associated Oil Company, 17 Battery Place, New York, 
N. Y. Assistance is freely offered. 


DRUMS! DRUMS! DRUMS! DRUMS! 


War needs make it extremely important that 
all empty drums be returned immediately. 


x TIDE WATER ASSOCIATED 
ycoL OIL COMPANY tiie rice ses von. 


‘5 
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MAKERS OF THE FAMOUS VEEDOL MOTOR OIL 





AUTOMATIC 


COMBUSTION | 


Stokers, pulverizers, fans and oil burners are more and more becoming electrically driven. 
It is entirely logical therefore that an automatic combustion control system be operated 
electrically. Hays centralized control is operated entirely by electricity, employing en- 
closed mercury switches for the sensitive contacts, thus assuring freedom from trouble due 
to moisture, dust, dirt and chattering. Electric operation also simplifies installation and 
maintenance. Adjustments are made direct and are not dependent upon air pressures, 
oil pressures, and the numerous valve mechanisms made necessary by non-electric designs. 
When considering automatic combustion control buy for tomorrow—buy electric—buy HAYS. 


MICHIGAN CITY, INDIANA 


POWER PLANT ENGINEERING 





One of a series of advertisements, each devoted to a Marley 
cooling tower feature that has become an accepted standard 
of the best practice in modern mechanical draft water cooling. 














The only speed reducer designed 
specifically for cooling tower service, 
the Marley GEAREDUCER is pro- 
duced solely by its originators, The 
Marley Company, to provide: 


1. Positive, direct drive for cooling tower fans 
from motors outside the air stream. 


Unfailing operation in continuous service, 
without halt day and night, month after month. 


Rugged dependability under punishing condi- 
tions of heat, dampness and heavy duty 
demands. 


The hundreds of GEAREDUCERS in service, 
many continuously throughout most of the 
past decade, are evidence of their success and 
acceptance. Positive lubrication, gears of “up- 
set” forged moly-chrome steel, Timken tapered 
roller bearings, and rugged cast iron cases 
are but a few of their noteworthy features. Yet 
the GEAREDUCER is just one of many out- 
standing mechanical and structural details 
exclusive with Marley which, together, are the 
reason so many more cooling towers bear the 
Marley name than any other. 


COOLING TOWERS 





Swartwout Controls help you keep with G04 


profitable power service flowing 


EEPING your power supply constant 
this next year means more than money 


to your Company; it means prestige, and sat- 
isfaction in knowing you’ve held up your 
end in the enormous job we're all doing. 
e Swartwout Equipment is serving steadily 
and safely in thousands of power plants — is 
available to you for more efficient control. 
Here is an unusual team of valves (left) de- 
signed by Swartwout—the single seated quick 
opening valve is located ahead of the spring 
loaded valve which reduces an initial pressure 
of 1850 Ibs. to a final 400 Ibs. e Swartwout 
has developed feed water regulation for a 
broad range of applications. The equipment 
example shows pilot-actuated feed water reg- 
SPECIAL 2500 LB. - ‘e 4G ulator with manual auxiliary control. e The 
standard quick ‘ ; hai’ : 
opening bypassy ss ; combination Venturi Desuperheater and At- 
valve and high omizer has a capacity of from zero to 400,000 
eet cas ta ma Ibs. of steam per hour. e For assistance in 
solving problems of Feed Water Heating; 
Excess Pressure Regulation; Constant, Vari- 
able or Differential Pressure Control... make 
it a point to check with Swartwout. 


The Swartwout Co., 18501 Euclid Ave., Cleveland, 0. 


IN CIRCLE: Feed water regulation controls for 950 1b. 
pressure boiler — load fluctuating from 45,000 lbs. to 
400,000 /bs. per hour. LEFT: Venturi Desuperheater and 
Atomizer. RIGHT: Swartwout Metering-Deaerating Heater 
built to rigid specifications, meets U.S. N. performance tests. 


Feed Water Regulators - Pump iene * Feed Water Heaters 
Master Controls + Reducing Valves « Sspereton e Exhaust wee 


-Power Plant Equipment: 
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WITH A WARTIME JOB TO DO 


In a wartime world where essential materials must be conserved to the 
limit, the use of preheated air for power plant combustion is no longer 
n auxiliary service. Rather, it is a key factor, accepted as essential by 
ps designer of today’s high-capacity steam generators. Many coals 
could hardly be pulverized without it; many high moisture fuels could 
not be burned efficiently without it. By improving combustion, it 
raises the unit capacity of furnaces. By increasing heat recovery, it 
conserves important quantities of fuel. The continuous regenerative 
Among the several methods available for preheating combustion counterflow principle of the 
air, the economic balance ordinarily favors a Ljungstrom. But now the Ljungstrom Air Preheater ac- 
need for conserving steel adds an important new factor to the equa- complishes the maximem 
tion. Typically, a Ljungstrom Air Preheater weighs about one-third 
that of an alternate type meeting the same conditions. (In a specific 
case, 63,640 Ib. as against over 200,000 Ib.) To. this direct saving, 
moreover, must be added the extra structural materials necessary to 
support the units in each case. 

In recent months, every major builder of high-efficiency power plants tive bulletin explaining how 
has included Ljungstrom Air Preheaters in one or more jobs vital to this is accomplished will be 
America’s war effort. In the coming months, we will do our utmost sent on request. Just write: 
production-wise to carry forward the conservation program which 
the installation of every Ljungstrom Air Preheater sets in motion. 


transfer of heat from flue 
gas to combustion air with 
the minimum of equipment 
weight and size. An informa- 











THE 


AIR PREHEATER 


CORPORATION 
Executive Offices: 60 East 42nd Street, New York, N.Y. + Plant: Wellsville, New York 
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In the 27 years that have elapsed since 
1915, cylinders have never been opened. 
“Original rings are still steam-tight," 
says C.S. Read, Supt. of the Tuscaloosa, 
Ala., Water Works, where this 14x30 x 
10!/, engine pumps 2,700,000 gals. daily. 
Since installation, lubricants have been 
Texaco 100%. 


ITH war needs putting every available power source on the 
line, steam engines old and new must be kept at peak. 
Hundreds of engines like the two shown are giving maximum 
power per pound of steam, even after long years of service, because 
they are lubricated with Texaco Steam Cylinder Oils. 


There is a Texaco Steam Cylinder Oil to meet every steam pressure 
and condition. These oils atomize completely, adhere to cylinder 
walls, separate rapidly from the exhaust. 


The outstanding performance that has made Texaco preferred in 
the fields listed in the panel has made it preferred by steam engine 
operators everywhere. 

These Texaco users enjoy many benefits that can also be yours. A 
Texaco Lubrication Engineer will gladly cooperate . . . just phone 
the nearest of more than 2300 Texaco distribution points in the 48 
States, or write: 


After 16 years, inspection 
of this 17x32!/ox11 Corliss 
finds tool marks still visible 
on cylinder walls, rings in 
perfect condition. It, too, 
has been 100% Texaco 
since the start. 








THEY PREFER TEXACO 


+ More buses, more bus lines and 
more bus-miles are lubricated with 
Texaco than with any other brand. 


%& More stationary Diesel horse- 
power in the U. S. is lubricated with 
Texaco than with any other brand. 


%& More Diesel horsepower on 
streamlined trains in the U. S. is lu- 
bricated with Texaco than with all 
other brands combined. 


%& More locomotives and cars in the 
U. S. are lubricated with Texaco 
than with any other brand. 


¥%& More revenue airline miles in the 
U. S. are flown with Texaco than 
with any other brand. 





FOR YOUR ENJOYMENT 





FRED ALLEN every Sunday night. 
See your local newspaper for 
1 time and station. 


2 TEXACO Lubricants and Fuels 


FOR POWER PLANT EQUIPMENT 


RETURN METAL DRUMS PROMPTLY . .. thus helping to make present supply meet industry's needs and releasing metal for War Needs. 
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LLUSTRATED is a five-bank smokehouse at the 

Oscar Mayer Co.: plant, Madison, Wisconsin, 

showing each bank of tubes individually drained 
by a Yarway Impulse Trap. 


The Yarway Impulse Trap’s continuous discharge 
on heavy condensate loads during heating-up 


densate loads have proven ideal for such smoke- 
house applications. Further, its small size permits 


compact, efficient piping arrangements that save 


space, installation time and money. 


Have you investigated this steam trap that has 
solved many modern trap problems in the Food 
Processing Industry—that saves time starting up 


and keeps equipment at top performance, that 


saves fuel, reduces maintenance troubles and often 


More than 130,000 Yarway Traps are already in 
service and sales are at an all-time high. 


Ask your Mill Supply Dealer or write for Bul- 
letin T-1736. 


YARNALL-WARING COMPANY 
114 Mermaid Ave., Philadelphia, Pa, 


Ps 
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The Railroads Can Take lt-Anywhere 


By JOHN J. PELLEY 


AILROADS 

of the United 

States in 1941 

handled, without 

congestion or car 

shortage, the 

greatest volume of freight in their his- 

tory. They are confident of their ability 

to meet transportation demands in 

1942 if materials for adequate mainte- 

nance and for new construction are 
made available. 

Despite unprecedented conditions, 
and the quickening effect of a growing 
defense and war production, traffic this 
year has moved smoothly and without 
delay. The railroads have performed 
an operating job of which they can 
well be proud. 

Measured in revenue ton-miles (the 
number of tons of revenue freight mul- 
tiplied by the distance carried), the 
freight volume transported in 1941 
amounted to approximately 470 billion 
ton-miles. This was an increase of 5.1 
per cent above the previous record 
made in 1929. It also was an increase 
of 25.9 per cent above 1940. 

This record traffic took place despite 
the fact that carloadings of revenue 
freight were 20 per cent less than in 
1929 and was due to a combination of 
heavier loading per car and longer haul 
per ton than in previous years. In 
1941, freight loadings totaled 42,250,000 
cars, an increase of 5,892,000 cars or 
16.2 per cent above 1940. 

This volume of freight traffic was 
handled, however, with an ownership 
of nearly 600,000, or 26 per cent, fewer 
cars, than in 1929. It was accomplished 
because of a continuous improvement 
in cars, locomotives, and facilities, and 
in operating methods and efficiency, 
that started 20 yr. ago and has kept 
growing despite the ups and downs of 
the railroads in more recent years. The 
result has been that the railroads in 
1941 hauled more freight per train than 
ever before and moved each train over 
the road nearly 1% times as fast com- 
pared with 20 yr. ago. 

Among the outstanding efficiency 
records established by the railroads in 
the past year were the following, based 
on returns for the first 10 mo.: _ 


1. Average load of freight per train © 


was 915 t., a new all-time high and an 
increase of 40.6 per cent above that 
for 1921. 

2. Performance per train hour more 
than doubled, gross ton-miles per 
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freight train hour having increased 
from 16,555 in 1921 to 34,814 in 1941, 
while net ton-miles per freight train 
hour increased from 7,506 in 1921 to 
14,977 in 1941. 

3. For each pound of fuel used in 
freight service in 1941, railroads hauled 
9.2 t. of freight and equipment one 
mile compared with 6.2 t. in 1921. 

4. Average daily movement of loco- 
motives was greater in 1941 than in any 
preceding year. 

5. Average daily movement of 
freight cars established a new high rec- 
ord and exceeded 20 yr. ago by 45 
per cent. 

6. Capacity per freight car averaged 
50.4 t., the greatest ever attained and 
an increase of 18.6 per cent compared 
with 1921. 

7. Tractive power of locomotives 
averaged 51,495 lb., an increase of 39.4 
per cent compared with 20 yr. ago. 

Passenger traffic in 1941 was greater 
than in any year since 1929, it having 
amounted to 29 billion passenger miles 
(the number of passengers multiplied 
by the distance traveled), an increase 
of 22.1 per cent above 1940. This in- 
crease above last year was due in part 
to troop movements, the railroads hav- 
ing handled approximately three mil- 
lion troops during the year. The aver- 
age revenue for carrying a passenger 
one mile during the past year was the 
lowest on record, amounting to 1.75 
cents compared with 3.09 cents in 1921. 

Railroads in 1941 installed about 
80,000 new freight cars and about 600 
new locomotives in service. They will 
enter the new year with approximately 
75,000 new freight cars and 600 new 
locomotives on order with deliveries 
being constantly made. At the same 


time, both the number and percentage 
of freight cars now in need of repairs 
are less than ever before. 

In order to furnish defense officials 
with information as to the extent to 
which car and locomotive building 
plants will be required to take care of 
the railroads’ needs in the coming year, 
the rail lines, through the Association 
of American Railroads, in December 
resurveyed their equipment needs for 
the coming year. 

As a result it has been determined 
that orders will be placed for the con- 
struction, in the year extending from 
October 1, 1941 to October 1, 1942, 
including those on order on the previ- 
ous date 115,000 new freight cars and 
974 new locomotives, including steam, 
electric and Diesel. In the opinion of 
railroad executives after a careful study 
of the general situation and railway 
performance in the past, this will in- 
crease their available motive power 
and car supply sufficiently to enable 
the rail lines to handle at least a ten 
per cent increase in traffic compared 
with 1941. 

Stimulation in traffic during the 
past year has improved somewhat the 
financial position of the _ railroads. 
Whether this will continue to be true 
in the coming years remains uncertain 
owing to rising costs of operation. 

Increased traffic as well as larger 
expenditures for maintenance work re- 
sulted in a further increase in employ- 
ment on the railroads in 1941, the av- 
erage number of employes having 
been 1,140,000, or an increase of 11 
per cent compared with the preceding 
year. Average annual earnings per 
employe in 1941 was $2,018 compared 
with $1,913 in 1940. 





JOHN J. PELLEY since 1934 has been president of the Association of 
American Railroads, the organization of the principal railroads of the United 
States, Canada and Mexico for dealing with matters of common concern 
in railroad operation, maintenance, engineering, research, traffic, accounting 
and finance, valuation, taxation, law and legislation, economics and public 
-relations.. | From ‘a:track apprenticeship on the Illinois Central Railroad in 


~ his native-lllinois, Mr. Pelley climbed steadily upward, reaching the office 
“of vice president in charge of the system's operations in 1924. In 1926, he 


‘became. president ‘of the Central of Georgia Railway and the Ocean 
Steamship Co.,; both affiliated with the Illinois Central System. {In 1929, 
Mr. Pelley became president of the New York, New Haven & Hartford 
Railroad Co. and remained in that position until 1934 when he was elected 
president of the Association of American Railroads—formed in that year. 
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N THIS AGE of streamlining even electrical conductors take on strange appear- 
ances. These curious looking, a te cornered pipes look as though they might 
° 


be designed to carry liquids of some sort, and in one sense they do because 

they carry part of the Columbia River but, actually, they are the housed-in, 
3-phase generator connections which transmit the power trom the generators 
to the transformers outside. The 108,000-kw. generators at Grand Coulee gen- 
erate power at 13,800 v. At this voltage it is transmitted through these enclosed 
buses to the transformers where the energy is stepped up to 230,000 v. for 
distribution to aluminum plants and other important industries on the west coast 
in the manufacture of weapons for victory. This photograph shows the connections 
for one generator. At present two of the nine 108,000-kw. units are in operation 
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WITH THE EDITORS 


@ WE PAUSE ... At this time when 
war news from the Pacific makes every- 
thing but industrial conversion seem 
relatively unimportant, we pause to 
consider a term synonymous with 
Americanism—Free Enterprise. At a 
recent meeting of business paper ed- 
itors, Donald Nelson pointed out what 
so many Americans have overlooked. 
There are two words in the phrase 
and one of them is “enterprise.” 

Production of implements of war 
is running 75 per cent of what it should 
for one very simple reason. Too many 
manufacturers, proud of having built 
up a business in the fiercest kind of 
competition, feel that conversion of 
their plants to war purposes is a job 
for the WPB, that the world having 
whipped up a war to rob them of reg- 
ular business is obligated to keep their 
plants running by providing war busi- 
ness on a silver platter. 


@ A SAD MISTAKE .... Nothing 
is farther from the truth. Plants 
whose managers wait for the WPB 
to figure out and assign them jobs 
will still be waiting when the war is 
over. No Washington bureaucrat, not 
even the industrial super-experts of 
WPB, can figure out a job for each of 
the 184,000 industrial plants in the 
country. Time and physical limitations 
make it necessary for them to concen- 
trate on the larger and more essential 
plants and parts, thus throwing the 
smaller companies entirely on their 
own responsibility. 

Conversion is a job demanding all 
the ingenuity, determination and initia- 
tive of the component parts of each 
individual plant. There is more than 
enough business to go around, but 
each plant organization must figure out 
what it can make, make it better than 
ever before, and, finally sell it to the 
government or some prime contractor. 
Dozens of small plants have been suc- 
cessful in doing this and it is impera- 
tive that thousands of others follow 
their example. 

And that’s not all—the change must 
be made with equipment now available 
—no waiting 3, 6 or 12 mo. for WPB 
to round up a lot of special machines. 
Conversion was once a high sounding 
name for a new factory witha lot of 
fancy machines—now it’s simply doing 
the best you can with what you have. 


@ POWER, TOO... Conversion in 
the power industry? Decidedly and 
it’s the same old story of doing the 
best you can with what you have. 
Standby capacity will be dug out of 
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moth balls, reserve capacity pulled 
down, and off peak loads built up. 

WPB’s huge expansion of alumi- 
num and magnesium plants, with 150,- 
000,000 1b. aluminum plants in New 
York, Philadelphia and Boston (or 
Hartford) is based on a power policy 
of building up firm loads on_ utility 
systems up to the full name plate 
ratings including normal reserve. 

Standby capacity equal to the larg- 
est unit in operation is too great a 
luxury for war conditions. Designated 
industrial, and perhaps even domestic 
load, blocks will be used for the same 
purpose as standby and tripped out 
on breakdown. The aluminum plants 
are ideal for the purpose because the 
plants can be built where power ca- 
pacity is availlable in a short time, and, 
when built, the aluminum pots can be 
tripped off without damage or serious 
interference in operations. 


@ A FALSE RUMOR... While 
considerable utility capacity scheduled 
for 1942 may be deferred, there is no 
truth in the persistent rumor current 
for some time that all turbine manu- 
facturing facilities would be devoted 
exclusively to Navy work. A recent 
inquiry to Washington authorities 
brought the following reply: 

“There is no truth in any report 
that all deliveries of generating equip- 
ment scheduled for 1942 private power 
companies have been canceled and the 
entire manufacturing facilities devoted 
to the Navy. It is true that heavy 
Navy demands are compelling defer- 
ment to 1943 of delivery of some gen- 
erating equipment scheduled for de- 
livery this year. However, substantial 
amounts of new generating equipment 
in both steam and hydro scheduled for 
delivery this year will be delivered on 
time and will be added to the nation’s 
power facilities before the end of this 
year.” 


@ CONVERSION IN STEPS .. 
In-England, after Dunkirk shattered 
all possibility of “Business as Usual”, 
conversion proceeded in three steps. 
First, skimming the cream of industry 
by immediately swinging into war pro- 
duction plants that could be converted 
with a minimum of retooling. Sec- 
ond, limiting consumer goods in order 
to reduce transportation demands, con- 
serve raw material and release men and 
machines for more essential Service. 
Third, introduction of the nucleus 
system whereby only the most efficient 
plant of an industry was retained in 
service, but with its output split with 
the others and trade names and per- 


sonal contacts retained. In this coun- 
try we are still on the first step, with 
some consideration being given to the 
second and third phase in an informal 
sort of way. 


@ MAE WESTS... Oddly enough 
one of the first units put into active 
war service were the rubber and silk 
stocking industries. They turned out 
the barrage balloons, the famous “Mae 
Wests.” These supported London 
staviuchly during the air raid period. 
Sir Clive Baillien, director general of 
the British Raw Material Mission and 
British representative on the Allied 
Joint Raw Materials Board is author- 
ity for the statement that this support 
was literal as well as figurative. For 
verification he quotes an Australian, 
who disgusted by months of inaction 
in the fog of London, caustically in- 
quired, “Why don’t they cut the ropes 
and let the darn place sink?” 


@ LABOR AND MIGRATION ... 
Again on the serious side—by the end 
of 1941 a quarter of the entire civilian 
population of England had been shifted 
to war work, this exclusive of the 
millions engaged in this work before 
the final drastic steps were taken. 
More than a million women who did 
not work in peace time were working 
in ammunition factories and one-fifth 
of the entire population were forced 
to leave home and families because 
they were needed elsewhere. 


@ FIGHTING WITH DOLLAR 
BILLS... Money is advisable in time 
of war or peace, but the vital period 
of effective economic warfare is past. 
Appropriations of millions and billions 
for war purposes are impressive, but 
we can’t lick the enemy by throwing 
dollar bills at them. 

These dollars have meaning only 
as a measure of the job ahead. When 
they have been changed into effective 
weapons and the enemy beaten to its 
knees we can again relax and con- 
template our untold potential resources. 
Right now there is no time or place for 
anything but action, conversion of 
facilities to war work and production. 
This is a job for individuals, not super- 
boards, or whole industries, but indi- 
viduals. Big shots are important in 
the initial stages, but it’s the little 
fellow who does the work. These 
little fellows are not always overly 
careful. Last year almost half a bil- 
lion man days were lost from acci- 
dents. Every accident is a boost for 
the Japs. 
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LOW COST MODERNIZATION 


Sought in Moline Plant Expansion 


High-pressure bleeder turbine and stoker fired integral 
furnace boilers provide low cost modernization for old 
electrical generating equipment in Moline Plant. Load 
characteristics and other plant considerations dictate use 
of stokers in preference to pulverized fuel equipment 


AS of load conditions 
in the Tri-City area, which 
is served by the Iowa-Illinois Gas 
& Elec. Co’s. Riverside and Moline 
steam plants, showed conclusively 
in 1939 that additional generating 
capacity was needed to meet the 
system peak load. The analysis 
also indicated that the new capacity 
should be installed in the low-pres- 
sure Moline plant where it could 
serve as a topping unit, replace the 
inefficient low-pressure boilers, and, 
improve the station efficiency as 
well as capacity. 

Prior to 1940 the Moline sta- 
tion contained four condensing 
units with a total capacity of 
35,300 kw. of which the last 16,000 
kw. was installed in 1918. Since 
1925, when the first 20,000-kw. unit 
was placed in service at Riverside, 
the Moline units have been used for 


Racesetal 
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EJECTOR \ 

COOLERS” 


By E. H. THROCKMORTON 
The United Light & Power Service Co. 
Davenport, lowa 


peak load and emergency service 
only. All units were supplied with 
steam at 190 lb. ga. and 540 deg. 
F. total temperature from forced 
draft underfeed, and natural draft 
chain grate, fired, brick set boilers 
without heat recovery equipment. 

The addition at the Moline plant 
comprised: two boilers each suit- 
able for 100,000 lb. steam capacity 
at 825 lb. ga. pressure complete 
with auxiliaries installed in 1940; 
and, one 15,000-kw. non-automatic 
bleeder and condensing turbo-gen- 
erator complete with auxiliaries, 
installed in 1941. The boilers were 
installed in two of three open 
spaces available in the 1917 boiler 
house. Orders have been placed 
for a third boiler to be installed 
in 1943 in the third space. 

In order to provide space in the 
existing turbine room where facili- 


eae o-----—- ---a- 


Fig. |. Flow diagram of the station showing the steam and condensate flow between the 
new high-pressure and old low-pressure units. Evaporated make-up is supplied by the low- 
pressure boilers during peak periods and stored in the pure water well. The condensate 


flow between units is divided, and make-up to the high-pressure unit is controlled, by means 


of the three pilot air operated valves actuated from the water level in the surge tank 
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ties were available for condensing 
water, it was necessary to remove 
a 2400-kw. turbo-generator, which 
had seen more than 30 yr. service, 
and to lower the basement floor 
some 8 ft. to make a satisfactory 
installation. 


The new boiler installation com- 
prised a modified B. & W. integral 
furnace boiler with economizer and 
regenerative air heater. The latter 
were proportioned to give 325 deg. 
F. exit gas temperature and a pre- 
heated air temperature of 300 deg. 
F., considered conservative for the 
fuel which was to be burned. 


Previous experiences with 
spreader stokers in other plants 
of the company indicated that this 
type of fuel burning equipment 
would adequately meet the standby 
and peak load requirements of the 
Moline plant for the following rea- 
sons: 1, A wide fuel burning range 
of from 0 to 60 Ib. of coal per sq. 
ft. of grate area; 2, good combus- 
tion of fuel; 3, rapid response to 
change in load; 4, a ready demand 
for stoker ash; 5, comparatively 
low initial cost; 6, ability to burn 
3%-in. and under screenings which 
are available at lower cost than 
144-in. sereenings; and 7, low 
maintenance cost. 

Most important of the features 
of the spreader stoker for this in- 
stallation was its ability to operate 
for extended periods at light loads 
without loss of ignition, and at a 
reasonable efficiency, and, then 
pick up full load on standby serv- 
ice under automatic combustion 
control. 


Coal is supplied to the spreader 
stoker from an overhead bunker to 
an extension hopper with a 7 t. 
capacity. Ash is removed from 
each of the five sections of the fur- 
nace by means of a power dump 
grate to five, two-compartment steel 
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hoppers with water sealed gates. 
Ash can be removed from each of 
the steel hoppers without interfer- 
ing with the forced draft air sup- 
ply to the stoker. 

Combustion is automatically 
controlled by means of a master 
control actuated from steam pres- 
sure. The control increases or de- 
ereases the fuel and air supply 
which are tied together mechani- 
cally with a hand adjustment to 
eare for variation in fuel. A fixed 


tracted from the second and third 
bleed points of the turbine, at from 
18 to 28 lb. abs. pressure depend- 
ing upon the load to supply the old 
open feedwater heater when it is 
necessary to operate the 200 Ib. 
boiler equipment to carry loads in 
excess of the capacity of the two 
825 Ib. boilers. 

The second stage closed heater 
serves as a condenser for the ex- 
haust steam from the boiler feed- 
pump turbines. Excess steam re- 





Significant features of the Moline Plant extension program in brief: 
I. Selection of 825 |b. steam generating equipment which could be 
initially operated at full capacity at 200 Ib. pressure to provide economical 
200 Ib. steam to supply the existing turbines. 
2. Use of integral furnace boiler and spreader stokers to permit instal- 
lation of steam oa equipment in space available in the existing 
t 


boiler room where the heig 


was limited. 


3. Use of spreader stokers, instead of a more expensive powdered coal 


system which was less adaptable to 


tion, to contribute to the reliability o 


eak load and spinning reserve opera- 
operation. 


4. Use of a bleeder type turbine to permit extraction of steam for 
operating old turbines when station load is in excess of 8000 kw., and to 
"provide spinning reserve when required, with relatively high economy. 





furnace draft is automatically 
maintained by a draft regulator 
which adjusts the uptake damper. 
The speed of induced draft fan is 
automatically controlled by a dif- 
ferential regulator which maintains 
a fixed pressure drop across the 
uptake damper by adjusting the 
speed of the hydraulic coupling. 
A timing interrupter is used in 
the hydraulic coupling oil pump 
control circuit to prevent hunting. 

The 15,000-kw. single flow sin- 
gle cylinder turbine was arranged 
for extraction of 200,000 lb. steam 
at 215 lb. ga. and 550 deg. F., and, 
for two stages of feedwater heat- 
ing. The turbine exhausts to a 
two pass surface condenser with 
13,200 sq. ft. cooling surface, suffi- 
cient to maintain, with 70 deg. F. 
cooling water, 1.5 in. abs. back 
pressure on the turbine when oper- 
ating on the feedwater heating 
eycle and carrying 17,000 kw. load. 

In this station the feedwater 
heating problem involved the heat- 
ing of not only the condensate 
from the new turbine but also that 
from the old units which are sup- 
plied by steam extracted from the 
new turbine. The feedwater heat- 
ing cycle for the new installation 
is shown in Fig. 1. The first stage 
closed heater was designed to heat 
300,000 lb. of condensate from con- 
denser temperature to approxi- 
mately 160 deg. F. by 6 lb. abs. 
steam extracted from the first bleed 
point of the turbine. Steam is ex- 
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quired to heat feedwater to 225 
deg. F. is supplied through a re- 
ducing valve from the second and 
third bleed points on turbine. 

Turbine drives were selected 
for the boiler feedpumps in order 
to provide a variable speed drive 
which would be inexpensive and at 
the same time be capable of a wide 
speed range so that the pumps 
could be operated at either 300 or 
1000 lb. pressure. 

A special differential pressure 
regulator, operated from the boiler 
drum pressure and the pump dis- 
charge pressure, was installed on 
the boiler feedpump turbine and 
arranged to act on the main tur- 


bine speed governor to control the 
turbine speed and pump pressure. 
Figure 2 shows the performance 
eurves for the boiler feedpump 
with constant and variable speed 
drives. 

Under variable speed perform- 
ance with the pump pressure fol- 
lowing the system head curve, the 
power input to pump is approxi- 
mately 30 per cent less at 200 
g.p.m. capacity than that required 
for constant speed operation and 
throttling the excess pump pres- 
sure in the boiler feedwater level 
regulator. With pumps having a 
steeper head curve the per cent 
reduction in power will be greater 
than 30 per cent. 

Condensate is used exclusively 
in the 825 lb. system to prevent 
scale in boilers and water wall 
tubes. Make-up is evaporated in 
the 200 Ib. boilers and condensed 
in the condensers of the 200 lb. 
turbines during peak load periods. 
It is stored in the pure water well 
for use in the 825 lb. boilers dur- 
ing off peak periods. Water is 
automatically divided between the 
200 lb. and 800 lb. system by means 
of pilot operated valves controlled 
from the level of the water in the 
surge tank. 

It was considered desirable to 
have new auxiliary motors suitable 
for 440 v. 3-ph. current. This made 
a new source of auxiliary power 
necessary as the existing house cir- 
cuits were 440 v., 2-ph., 4-wire. 
Duplicate transformers were in- 
stalled, each with a rating of 1250 
kv-a., 4800 v. (2 ph.)/440 v. (3 
ph.). The secondaries of the trans- 
formers feed a metal enclosed 
drawout type breaker structure, 
which contains electrically oper- 
ated air circuit breakers for trans- 
formers and motor circuits. 


Se en ee Se a See 


Fig. 2. System head 
curve and boiler 
feedpump character- 
istics showing the 
savings in power of 
variable speed over 
constant speed pump 
operation. The boiler 
feedpump turbine ex- 
hausts to the No. 2 
closed heater as 
shown by Fig. |! 
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Fig. 3. At the right a section through the boiler and. building showing the limited head room available. Fans and air heaters are in- 
stalled above the boiler and the dust collectors on the roof. At the left (above) plans of the fan floor, and (below) elevations of the 


boiler front and three sections through the furnace 





LIST OF PRINCIPAL EQUIPMENT IN THE MOLINE PLANT EXTENSION 





Boilers—Two Type E integral furnace 
boilers for 100,000 lb. per hr. evapora- 
tion with feedwater at 225 deg. F. De- 
sign pressure 900 Ib. per sq. in. in drum, 
operating condition, 845 lb., 825 deg. F. 
at the superheater outlet. The Babcock 
& Wilcox Co. 

Superheaters—Two 4-pass, six loop con- 
vection superheaters with 3000 sq. ft. 
of heating surface. The Babcock & Wil- 
cox Co. 

Economizers—Two pass counter flow 
bare tube economizers with 2345 sq. ft. 
of heating surface. The Babcock & 
Wilcox Co. 

Air preheaters—Two Ljungstrom re- 
generative type Size 14 air heaters with 
5785 sq. ft. of heating surface. The 
Air Preheater Corp. 

Induced draft fan—Two Sirocco, Size 
6%, 2% double width fans, capacity 
75,000 ¢.f.m. at 13% in. of water. Drive 
250 hp., 440 v., 3 ph. 1,180 r.p.m. induce- 
tion motors with 24 in, Class 5 hy- 
draulic coupling with reversible motor 
driven oil pump. The American Blower 
Corp. 

Forced draft fan—Two American high 
speed, Size 514, double inlet, Class 4 
fans with vane control, capacity 43,000 
e.f.m. at 9.25 in. of water. Drive 100 


hp., 440 v., 3 ph., 1,765 r.p.m. induction 
motors, The American Blower Corp. 
Dust collectors—Two tubular centrifu- 
gal type dust collectors with 6-in. tubes. 
The Prat-Daniel Corp. 

Dust handling equipment — Blower 
driven ejectors from collector hoppers 
to furnace where dust is melted. Blow- 
ers by the American Blower Corp. 
Ejectors by the Hoffman Combustion 
Eng. Co. 

Ash handling equipment—Hoppers and 
roll crushers, hydraulic sluice, and Hy- 
droseal pump to storage. The Allen- 
Sherman-Hoff Co. 

Stokers—Two Hoffman Firite stokers 
with 290 sq. ft. of grate area. Maxi- 
mum continuous fuel capacity 15,000 Ib. 
per hr. The Hoffman Combustion Engi- 
neering Co. 

Turbine— One single-cylinder single- 
flow non-automatie bleeder, condensing 
turbine, designed for 825 Ib. ga. 825 
deg. F., 1 in. abs. B.P. and 200,000 Ib. 
steam bled at 215 lb. ga. Generator 
15,000 kw. 0.7 p.f. 3600 r.p.m., 13,800 v., 
3-ph., 60 cy. air cooled without exciter. 
The General Electric Co. 
Condenser—One 13,200 sq. ft. 2-pass 
divided water box, condenser with 
%-in. tubes, 20 ft. long and suitable for 


14%-in. vacuum with 14,900 g.p.m. of 
70 deg. F. water. The C. H. Wheeler 
Mfg. Co. 

Feedwater heaters—Two closed heaters 
each with a capacity to heat 300,000 Ib. 
water per hr. The Ross Heater and 
Mfg. Co. 

Boiler feedpumps—Two Type 3 HMT 
horizontally split 8-stage Cameron 
boiler feedpumps for 450 g.p.m, at 2500 
ft. head by the Ingersoll-Rand Co. 
Drive: Two 450-hp. back-pressure tur- 
bines 825 lb. ga., 825 deg. F. at throttle, 
10 lb. B.P., 3800 r.p.m. Terry Steam 
Turbine Co, : 
Piping and valves—By Crane Co., Mid- 
west Co., Geo. B. Limbert Co. 

P.R.V. and desuperheating station— 
Capacity, 200,000 lb. per hr. The 
Swartwout Co. 

Feedwater regulators—-Two element. 
The Swartwout Co. 

Combustion control—Arranged by com- 
pany’s engineers, equipment by A. W. 
Cash Co. 

Electrical equipment—Transformers by 
Allis-Chalmers Mfg. Co. Drawout type 
breakers. The, I.T.E. Circuit Breaker 
Co. 

Pilot operated water control valves— 
The Fisher Governor Co, 
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Morrell Boiler Tests 


Acceptance tests made with 9500 B.t.u. lowa 
coal shows an efficiency of 85.31 per cent 
over a 7 hr. period at rated capacity 


| Fes in 1941 John Morrell & 
Co., meat packers, installed a 
new 100,000 lb. per hr., 400 Ib. 
pressure boiler in the Ottumwa, 
Ia., plant.1 Acceptance test re- 
sults, summarized in Table I, show 
an efficiency of the complete unit 
of 85.31 per cent when burning 
Iowa coal at rated capacity. 

The boiler, designed for a con- 
tinuous output of 100,000 lb. per 
hr., is a B. & W. four drum, Stir- 
ling, Class 42, No. 30, with: 9480 
sq. ft. of boiler heating surface; 
3052 sq. ft. of bare water wall sur- 
face; 2867 sq. ft. of convection 
superheater surface; 17,920 sq. ft. 
of tubular air heater surface; and, 
a furnace volume of 9296 eu. ft. 

Provision is made to burn oil 
or gas as supplementary fuels, but 
the unit was designed primarily 
for the use of pulverized, high 
volatile Iowa coal, provided by 
two B. & W., Type E, Size 35, 
Class 221BA pulverizers. Other 
auxiliaries include Clarage forced 
and induced draft fans, both dual 
driven: Worthington-Moore steam 
turbines driving through a Cutler- 
Hammer magnetic clutch on one 
side; and, synchronous motors 
driving through an E-M variable 
speed magnetic drive on the other. 
The unit has a Prat-Daniel Multi- 
cyclone dust collector and is con- 
trolled automatically by a Hays 
electrically operated combustion 
control system. 

During the test the actual 
evaporation averaged 95,237 lb. per 
hr. at a pressure of 402 lb. ga. and 
681 deg. F. at the superheater out- 
let (superheater pressure drop 15 

1 See Morrell Plant Burns Three Kinds 
of Fuel by Dan S. Helmick and Ellwood 


L. Johnson, Power Plant Engineering, 
page 48, January, 1942. 


lb. per sq. in.). While the actual 
evaporation was somewhat below 
rated capacity, the heat absorp- 
tion, due to the low feedwater 
temperature of 150.3 deg. F., was 
materially higher than the guar- 
anteed figure based on 212 deg. 
F. feedwater. 

Coal burned amounted to 
14,572 lb. per hr. with a heat value 
as fired of 9447.5 B.t.u. per Ib., 
giving an average heat release of 
15,437 B.t.u. per cu. ft. of furnace 
volume. The proximate analysis 
in per cent was: Volatile matter, 
32.80; fixed carbon, 34.60; mois- 
ture, 15.70; and ash, 16.90. The 
ultimate analysis, also in per cent, 
was: C, 51.52; H, 3.54; O, 6.07; 
N, 1.09; S, 5.18; ash, 16.90; and 
moisture, 15.70. 

Pulverizer power consumption 
averaged 15 kw. per ton of coal 
with the following average figures 
for the two mills: through 60 
mesh, 98 per cent on both mills; 
through 100 mesh, 92 and 95 per 
cent; through 200 mesh, 81 and 
84.5 per cent. Refuse collected 
amounted to 17.75 per cent of the 
fuel as fired (919 lb. per hr. from 
the ash pit and 1675 lb. per hr. 
from the stack). Combustible in 
the flyash averaged 8.55 per cent. 

Gases (flow averaging 143,370 
lb. per hr.) left the boiler at 598 
deg. F. and the air heater at 355 
deg. F. Air entered the air heater 
at 110 deg. F. and left at 516 deg. 
F. Gas analyses in per cent were: 
at the boiler outlet, CO,, 14.0, O., 
4.7, CO, 0.0 and N,, 81.3; at the 
air heater outlet, CO,, 13.9, O., 4.4, 
CO, 0.0 and N,, 81.7. On an as 
fired basis per pound of fuel, dry 
gas flows were calculated as 9.674 
lb. at the boiler outlet and 9.738 


Table |. Heat balance as calculated from the test data showing an efficiency of 85.31 per 
cent. Line designations are the same as in Tab’e Slb of the A.S.M.E. Power Test Code 





B.t.u. per Ib. of 





fuelas fired Per Cent 

DOG: “Gating value Of LUG 4%. <i:6: csc ccinioip aisteemncs es aanblas 9447.5 
1107. Heat absorbed by water and steam in boiler........ 7100.50 75.16 
1108. Heat absorbed by steam in superheater............ 959.19 10.15 
1109a. Heat absorbed by steam generating unit........... 8059.69 85.13 
1110. Heat loss due to moisture in coal................. 185.30 1.96 
1111. Heat loss due to water from combustion of hydrogen 376.00 3.98 
1112. Heat loss due to moisture in air...............005. 15.40 0.16 
1113. Heat loss due to dry chimney gases............... 572.60 6.06 
1115. Heat loss due to unconsumed combustible in refuse 132.18 1.40 
1116. Heat loss due to unconsumed hydrogen and hydro- 

carbons, radiation, slagging, and unaccounted for 106.33 1.13 
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Table Il. Pressures, temperatures and other 
significant data taken from the test form 


GENERAL DATA 








Boiler heating surface, sq. ft..... 9,480 
Water wall surface, sq. ft.......- 3,052 
Superheater surface, sq. ft.....-- 2,867 
Total steam generating unit sur- 

face, sq. ft... ...... eee reece 12,532 
Air heater surface, sq. ft........- 17,920 
Volume of comb. space, cu. ft..... 9,296 


Furnace volume per sq. ft. boiler 

and w. wall heat. surf., cu. ft. 0.742 
GAS DATA ON AN AS FIRED BASIS 
Dry gas per Ib. fuel, boiler out- 

let, Ib. 
Dry gas per Ib. fuel, air heater 

outlet, Ib. 2... 2 case ssecccees 9.738 
Dry gas per Ib. fuel, theoretical, Ib. 7.497 


Air supplied per Ib. fuel, Ib....... 9.355 
PRESSURES AND DRAFTS 
Steam pressure by gage, super- 

heater outlet, Ib./sq. in....... 402 
Draft at forced draft fan outlet, 

BG Wilke wooo 5 cee ace se ndcesnes 47.11 
Draft in burner boxes, in. w.g... +2.06 
Draft in furnace, in. w.g......-- —0.15 
Draft at boiler outlet, in. w.g.... —1.21 


Draft, air heater outlet, in., w.g. —5.4 
TEMPERATURES 
Steam temperature at superheater 
outlet, deg. F. .......22.-- eee 
Superheat, deg. F.........++--. 
Temperature of air entering air 
heater, deg... 22. cnc ceccees 
Temperature of air leaving air 
heater, deg. F..........-.-+- 
Temperature of air to air heater, 
Geg. FB. on. c ee cceeccccccces 110 
Temperature of gases leaving 
boiler, deg. F........-eeseeee 
Temperature of gases leaving air 


680.7 
231.7 


110 


516 


598 


heater, deg. F.......--2ecesce 355 
Temperature of feedwater enter- 

ing boiler, deg. F...........-: 150.3 
Temperature of fuel, deg. F..... 72 
Duration of test, hr.......... 7.0 


Fuel per hour (as fired), lb... .14,571.7 
Fuel per hour (dry), Ib....... 12,283.9 
Combustion space per lb. of 
coal per hr. (as fired), eu. ft. 0.638 
Actual water per hour, Ib... . .95,237.1 
UNIT QUANTITIES 
Heat absorbed by water and 
steam in boiler, B.t.u./hr....1086.41 
Heat absorbed by steam in 
superheater, H.t.u./Ib....... 
Rate of heat absorption in 
boiler, KB/hr. ...-..-00: 103,466 
Rate of heat absorption in 


146.76 


superheater, KB/hr. ....... 13.977 
Refuse, % of fuel (as fired), % 17.75 
Combustible in fly ash, %.... 8.55 
Carbon burned per Ib. fuel, lb. 0.5059 





lb. at the air heater outlet, with 
9.355 lb. of air supplied for com- 
bustion. 

The total draft loss of 5.25 in. 
of water was divided 1.07 in. 
through the boiler and 4.19 in. 
through the air heater with an 
additional loss of 1.5 in. in the 
dust collector. On the air side the 
total pressure loss of 7.11 in. was 
divided: 2.06 in. in the windbox 
and 5.05 in. in the air heater and 
ducts. 
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Fig. |. A horizontal run of interlocked 
armor cable in one large defense plant 


ITH the new restrictions on 
the use of rubber, and the 
increasing demands on our supplies 
of copper and steel, the problem 


of supplying insulated cable for 


the constantly increasing industrial 
power loads becomes a difficult 
one. It is possible, however, with 
the correct application of existing 
materials, not only to supply these 
demands for cable, but to save a 
large amount of vital material at 
the same time. 

One method of conserving tre- 
mendous amounts of these vital 
materials is to use three-conductor, 
varnished-cambric, interlocked ar- 
mor cable in place of the conven- 
tional conduit and rubber-insulat- 
ed, single-conductor, cables. This 
method practically eliminates the 
use of rubber, and reduces the 
amount of steel and copper re- 
quired for the feeder circuits of 
any distribution system, but is 
limited, of course, to reasonably 
dry locations such as are found 
inside a majority of industrial 
plants. 
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How To Conserve 






In 





Fig. 2. Showing the method of bringing interlocked cable up through risers for addi- 
tional protection from trucks, etc. : 


Varnished-cambric, interlocked 
armor cable is not an untried 
development, but has been giving 
satisfactory service at voltages 
ranging from 600 v. to 13.2 kv. in 
large industrial plants for over 10 
yr. In almost all of these previous 
installations, interlocked armor 
cable was chosen rather than cable 
in conduit because it saved weight 
and space, and gave better voltage 
regulation, or cost less. Now that 
all of our resources are needed for 
maximum production, the saving 
of vital materials and time, and 
the better operation of electrical 
equipment are of the utmost im- 
portance. The use of V-C inter- 
locked armor cable permits these 
savings to be made in industrial 
power circuits. 


Saves Material 


To illustrate the amount of 
material which can be saved, we 
have assumed that a new factory 
building 400 ft. by 750 ft. with a 
load of 3000 kv-a. is to be wired. 
For comparison we will distribute 
the power, first with a conventional 
radial system as shown in Fig. 3, 
and second with a load-center sys- 
tem? as shown in Fig. 4. For each 
system we will assume that the 
wiring is done, first with 8 single- 
conductor, rubber-insulated (30 
per cent, 60 deg. C. compound) 
eables in steel conduit, and second 
with three-conduector, varnished- 
cambric insulated interlocked ar- 


1 For a detailed description of the load center 
system of distribution see pages 72 to 75, PowEr 
PLant ENGINEERING, March, 1942. 
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Vital Materials 






Industrial Distribution Systems 


BY R. B. McKINLEY AND L. D. MADSEN 


Wire and Cable Division, General Electric Co., Schenectady, N. Y. 


mor cable as illustrated in Fig. 5. 

For the radial system it has 
been determined that 5700 circuit 
ft. of 600-v. cable of a size to carry 
240 amp. will be required. If 3 
single-conductor, rubber-insulated 
cables in steel conduit are used, 
350,000 circular mil cables will be 
required; if three-conductor var- 
nished-cambrie interlocked armor 
eables are used, 250,000 circular 
mil cables can be used. 

For a load center system to 
distribute the same load to the 
same distribution centers, 1000 ft. 
of three-conductor, No. 6, 15 kv. 
cable will be needed to supply the 
load center units, and 1330 circuit 
feet of 600-v. cable will be required 
to supply the various distribution 
centers. The sizes of 600-v. cable 
required would be the same as for 
the radial system. With these 
quantities of cable, the weights of 
material required are as shown in 
Fig. 7. 

From Fig. 7 it is apparent that 
tremendous savings in vital mate- 
rials can be effected by using inter- 
locked armor cables in either the 
load-center system or in the con- 
ventional radial system; over 250 
per cent as much material being 
required for the wire and conduit 


construction. In addition to saving 
large amounts of copper and steel, 
V-C interlocked uses rubber only 
for the rubber-filled tape, as shown 
in Fig. 5, thus saving almost 100 
per cent of the rubber required for 
the rubber-covered wire and con- 
duit type of installation. 

While this specific case was 
chosen for comparison purposes, 
the use of V-C interlocked armor 
cable will result in comparable 
savings in material for almost any 
new wiring installation or plant 
expansion. 

Saves Time 

Savings in time are often more 
important than lower cost in these 
days of rapid industrial expansion. 
Because of its flexibility, inter- 
locked armor cable reduces to a 
minimum the time required for 
making layouts of electrical cir- 
cuits. This permits orders for 
cable to be placed earlier, insuring 
that shipment can be made in 
plenty of time to meet installation 
schedules. 

The time required for installa- 
tion of power distribution circuits 
ean be cut in half by using V-C 
interlocked armor cable instead of 
the conventional rubber - covered 
wire in steel conduit. This saving 
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Fig. 3. A conventional radial system of distribution 





Fig. 4. A load center system of distribution 


in installation time is due to the 
ease of making bends in interlocked 
armor cable, the possibility of mak- 
ing long runs without the necessity 
of making up numerous lengths of 
conduit and installing pull boxes. 

The production time lost due 
to a cable failure will in most cases 
be much less with V-C interlocked 
eable than with a wire and conduit 
system. In the first place, a fault 
can usually be more easily located 
in the case of the interlocked armor 
eable. When the fault has been 
located it is usually possible to 
strip the armor for a short dis- 
tance, spread the conductors apart 
and repair the fault, thus restor- 
ing service in a very short time. 
Although this type of repair is 
only temporary it will permit serv- 
ice to be restored until the perma- 
nent repair can be made without 
interrupting production. Repair- 
ing a fault in a wire and conduit 
system requires pulling the wires 
out of the conduit, locating the 
fault, repairing or replacing the 
damaged cable, and pulling the 
eables back into the conduit. This 
is obviously a longer job. 

Saves Money 

In addition to saving time and 

material the use of interlocked 
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Fig. 5. G. E. 3-conductor varnished-cambric-insulated cable with interlocked spiral 
steel armor 


armor cable permits a_ definite 
saving in initial cost. Comparative 
material costs of wire and conduit 
and interlocked armor cable sys- 
tems are given in the following 
table. 


CONVENTIONAL RADIAL Total 
Rubber in eonduit...... $10,510 
V-C Interlocked ....... 7,440 

SAWENGS® at cdntinss we 3,070 

Loap-CENTER SYSTEM 

Rubber and V-C Lead in 
Conduit .icis ok... ce eh oes 

V-C Interlocked ....... 2,759 
BAWINGS. 4 .uniculosarcc 885 


In preparing these costs, the 
same power distribution system 
was assumed as in preparing Fig. 
7. As in Fig. 7, no allowances 
were made for fittings since they 
will be approximately the same for 
both the conduit and interlocked 
armor systems. Neither has any 
allowance been made for the waste 
which should be greater for the 
conduit system than for the inter- 
locked armor system. 


Installation 

In general the same junction 
boxes and clamps can be used for 
both the conduit and interlocked 
armor systems. The interlocked 
armor system requires the addition 
of connectors at the junction 
boxes, but this is offset by the 
elimination of pull-boxes which are 
necessary in the wire and conduit 
system. Connectors for the inter- 
locked armor cable are available 
in the various sizes and their use 
eliminates the thread cutting nec- 
essary with conduit installation. 

In many instances the inter- 
locked armor cable can be laid in 
the trough formed by an I-beam or 
other parts of the building struc- 
ture, thus eliminating the need for 
clamps and hiding all wiring from 
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Fig. 6. An entrance to a junction box, show- 
ing the ease of making this connection 
between the structural members 





view. Interlocked armor cable can 
also be supported along the walls, 
along roof beams, or any other 
convenient structural members. A 
horizontal run in one large defense 
plant is shown in Fig. 1. These 
are three-conductor, 500,000 circu- 
lar mil cables for 600-v. service. 
Note the neat appearance of the 
run and the simplicity of taking 
one cable out at right angles about 
the middle of the picture. 

An excellent method of bring- 
ing the interlocked cable up 
through risers for additional pro- 
tection from trucks, ete., is illus- 
trated in Fig. 2. In this same 
illustration, note how easily the 
eables could be trained into place 
for the start of the long run shown 
in Fig. 1. Fig. 8 shows the sim- 
plicity of by-passing a large struc- 
tural beam. Fig. 6 illustrates an 
entrance to a junction box, showing 
the ease of making this connection 
between the structural members. 

Cable Construction 

Varnished-cambric, interlocked 
armor cable is available in all sizes 
up through 750,000 cireular mils 
and in the voltage ranges of 600 v., 
5000 v., 7500 v., and 15 kv. As 
indicated in Fig. 5, the construc- 
tion consists of 3 single-stranded 
conductors, each insulated with 
varnished cambrie and cabled to- 
gether with jute fillers. A layer 
of rubber-filled tape is then ap- 
plied, followed by a flame and 
moisture-resisting braid. Over this 
is applied the strips of galvanized 
steel in the form of a positively 
interlocked armor. In order to 
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Fig. 8. A view showing the simplicity of by-passing a large structural beam 


give greater protection, the 15 kv. 
cable is of the shielded type and 
has a lead sheath substituted for 
the tape and braid. 

Interlocked armor, varnished- 
cambric insulated cable has been 
approved by National Electrical 
Code and listed by Underwriter’s 
for use between 601 and 5000 v. 
It has been submitted for approval 
for use between 0 and 600 v. 


Summary of Advantages 


In recapitulating the advan- 
tages of interlocked armor cable 


over the conventional wire and 
conduit, the interlocked armor ¢a- 
ble offers: 

1. Savings in Vital Materials. 
More steel is ‘‘saved’’ in conduit 
alone by using the interlocked 
armor cable in the radial system 
than is used in the entire installa- 
tion including transformers and 
switchgear for a load center system 
using interlocked armor cable. 

2. Quicker Installation. About 
half as much time is required to 
install an interlocked armor cable 
as would be required to install a 


like amount of wire and conduit 
under similar conditions. 

3. Shorter Layout Time. The 
time required to layout the circuits 
ean be reduced to a minimum when 
interlocked armor cable is used be- 
cause of the ease with which this 
type of cable can be bent around 
obstructions. 

4, Lower Initial Cost. The cost 
of cable for a particular installa- 
tion can be reduced approximately 
25 per cent by using interlocked 
armor cable rather than wire and 
conduit. 

5. Higher Salvage Value. In- 
terlocked armor cable can be re- 
moved from one location and trans- 
ferred to another as load conditions 
require. This cannot be done so 
easily in the case of wire and con- 
duit since the conduit must be bent 
to fit. 

6. Improved Voltage Regula- 
tion. Due to the closer spacing of 
the conductors in a three-conductor 
cable, better voltage regulation is 
obtained with the interlocked ar- 
mor cable, resulting in better per- 
formance of electrical equipment 
and better products in larger quan- 
tities. 

With these strong points in its 
favor, the use of varnished-cam- 
brie, interlocked armor cable should 
be considered for every industrial 
wiring and rewiring installation. 
The saving in time and material 
alone—two very important items 
in our War Production Program— 
should warrant its widespread ac- 
ceptance and usage. 


Hydraulic Control On Variable Speed Transmission 


THE LARGEST variable speed 
transmission to be equipped with 
hydraulic automatic control was re- 
cently built by Reeves Pulley Co., 
Columbus, Ind., for use on a rotary 
veneer lathe in a S. C. plant. 

This transmission, weighing 
4300 lb. uncrated, is nearly 9 ft. 
long, 5 ft. wide and stands almost 
4 ft. high, overall. It transmits 26 
hp. at maximum speed and pro- 
vides infinitely variable speeds over 
a speed ratio of 3:1. 

The hydraulic control provides 
completely automatic speed varia- 
tion on the transmission. The pur- 
pose, in this particular installation, 
is to maintain uniformly high peri- 
pheral cutting speed on the log 
from full original diameter down 
to the smallest diameter at end of 
the cut. Without this control, 
speed of rotation of the log would 
decrease as its diameter decreased, 
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so that much less veneer would be 
cut toward the end of the run than 
at the start. However, with hy- 
draulic control, peripheral speed is 


} ¥ . ~ 





automatically increased as diameter 
is reduced, thus maintaining con- 
stant high cutting speed and pro- 
duction rate. 
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Combustion 


Safeguards 


For Boiler Furnaces 


Furnace explosions occur as the result of bringing a mix- 
ture of combustible gas or vapor and air up to the igni- 
tion temperature. The author describes the most common 
conditions under which these explosions occur, how furnaces 
can be operated to prevent hazards, and the principles 
of safety devices that prevent explosive conditions 


BY THEODORE A. COHEN 
Chief Engineer 
Wheelco Instruments Co. 


ECENT trend in boiler design 
toward increased capacity of 
individual burners, with resulting 
reduction in number of burners, 
has increased the importance of 
proper safeguards to eliminate com- 
bustion hazards. 

Accidental loss of ignition in 
boiler furnaces has always pre- 
sented a hazard, and that hazard 
is even greater with forced draft 
burners that may fail during pe- 
riods of low output. A hazard 
equally severe is presented when 
drying out or starting boilers. 

Advances in boiler design that 
brought higher operating pressures 
and greater efficiency did not come 
without similar advancements in 
instruments and other devices to 
make such operation possible with 


safety. And one of the most im- 
portant aids to safe operation is the 
modern combustion safeguard 
which gives complete protection 
over a long period without atten- 
tion from the engineer. 

Today, even the largest boiler 
may be adequately safeguarded 
against explosion hazard by judi- 
cious selection of draft switches, 
time delay units to insure purging, 
flame failure safety apparatus to 
insure instantaneous stoppage of 
fuel to burners in case of flame 
failure, and careful selection of 
apparatus to insure proper lighting 
procedure. Modern combustion 
safety devices have proved far 
more trustworthy than is the 
human operator when required to 
act with sufficient speed to prevent 


Fig. |. Burner details of power boiler fired by gas, oil and pulverized coal fuels, used singly 
or in combination. Electrodes responding to gas flames, above burners at the left, electrode 
for oil or pulverized coal flames at extreme right 
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an explosion in case of unexpected 
circumstances. 

Explosions in furnaces occur 
most frequently during starting, 
particularly in gas and pulverized 
coal units. Fuel may leak past 
valves in the burner lines, to accu- 
mulate in the combustion chamber 
where an explosion may result on 
insertion of the lighting torch. 
Likewise, unburned fuel, in the 
case of oil and pulverized coal, may 
accumulate in the combustion 
chamber, and the gas distilled from 
it, upon mixing with air, may pro- 
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Fig. 2. Hook-up for gas fuel with provision 
made for controlled purging of the com- 
bustion chamber 


No ignition attempts are made until 
the air flow switch and the time delay 
relay indicate the combustion cham- 
ber has been purged of all combus- 
tible vapors. When purging is com- 
pleted, the instrument opens the sole- 
noid pilot valve and turns on the 
ignition spark. The gas from the 
pilot burner is ignited by the spark, 
and the circuit is completed when 
the pilot flame comes in contact with 
the electrode. The main solenoid 
valve is then opened, allowing fuel 
flow through the manual _ control 
valve to the main burner, where the 
gas is ignited by the pilot flame. 
After a fixed time cycle, the spark 
ignition and the pilot burner are shut 
off. If, for any reason, the pilot 
burner does not light, or if the main 
burner fails to ignite from the pilot, 
the instrument immediately shuts off 
pilot and main fuel valves and sounds 
the alarm. A flame failure during 
operation also shuts down the burn- 
ers instantly, and, after a purging 
period, determined by the instrument 
and set in accordance with the need 
of the equipment protected, causes a 

relight cycle 


duce an explosive mixture that can 
be ignited during the lighting pro- 
cedure. 

A second explosion hazard is 
presented when ignition is acci- 
dentally lost with decrease in fuel 
feed, or lost with stoppage of fuel, 
and then fuel feed resumed with- 
out repeating the proper lighting 
cycle. A part of the furnace may 
maintain sufficient heat for a short 
time to ignite the re-established 
fuel supply and provide means for 
an explosion. 

A third explosion hazard is pro- 
vided with a decrease in air supply 
to a point where unburned fuel 
may accumulate in the furnace or 
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flues and ignite when proper fuel- 
air ratio is restored, or when the 
unburned fuel condition is changed 
to a condition of slightly abnormal 
excess air. This occurs more readily 
with oil or pulverized coal than 
with gas, and explosions from this 
cause have taken place in hand- 
and stoker-fired coal furnaces. Raw 
fuel entering the combustion cham- 
ber may not be completely con- 
sumed, due to insufficient oxygen 
brought about by air supply fan 
failure or some other cause. The 
fuel accumulates in some portion of 
the combustion chamber, and when 
the air supply is re-established, the 
gas in the pocket is diluted to 
present an explosive condition. 
Explosion Prevention 

It is apparent on analysis of 
the above explosion hazards that 
explosions cannot occur if: 

1. The furnace has been purged 
of all fuel or hazardous vapors ; 

2. If, after purging, an ample 
igniting flame from torch or some 
other source is properly applied 
to each burner before fuel is turned 
on; 

Fig. 4. Diagram showing a multiple- 
burner gas boiler equipped with com- 
bustion safeguards 
It is unsafe to ignite one burner 
from the burner adjacent, especially 
with large capacity burners. This 
makes advisable use of safety equip- 
ment for guarding individual burners 
against flame failure. Depression of 
the push button shown in the. dia- 
gram opens the pilot valve and en- 
ergizes all spark ignition pilot burn- 
ers through ignition transformers. 
When the pilot flames touch the flame 
electrodes, the instruments open the 
main solenoid valve and the main 
burners are ignited by the pilot burn- 
ers. Upon flame failure at any of the 
burners, the main valve and pilot 


valve both close and the alarm bell 
rings 
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3. If air velocity at each burner 
is kept sufficiently low to prevent 
loss of ignition in starting; 

4, If fuel is sufficiently rich to 


insure immediate ignition from 
torch, and 

5. If, after ignition is estab- 
lished, proper mixture of fuel and 
air is maintained throughout the 
entire furnace operation, and stable 
ignition is maintained at all opera- 
tion rates. 

Similarly, after starting, explo- 
sions cannot occur: ; 

1. If stable ignition has been 
attained ; 

2. If a flame failure at burner 
causes an instantaneous shutdown 
in fuel supply ; 

3. If a power failure to burner 
equipment causes an immediate 
shutdown in fuel supply, and 

4, If a reduction or failure in 
air or fuel supply causes an imme- 


Fig. 3. These boilers, delivering heat and 
process steam and burning oil, are 
equipped with modern combustion safe- 
guards. Photo-electric cells that hold fuel 
valves open during proper combustion 
are shown entering the combustion cham- 
bers at an angle from the left of the 
burner door. Electrodes, which respond 
to gas burning pilot lights to open fuel 
lines, enter the chambers just below the 
photo-electric cells 


diate shutdown of fuel supply con- 
trol means. 

The necessity of thorough purg- 
ing of the combustion chamber be- 
fore lighting, and the importance 
of adequate flame failure safety 
protection equipment are clearly 
indicated when proper considera- 
tion is given all factors contribut- 
ing to combustion explosions. 

Purging, particularly required 
where gas is used, is also a neces- 
sity with oil and pulverized coal 
burning equipment. Pulverized 
coal or oil entering a furnace that 
is hot, but below the ignition tem- 
perature, may introduce a hazard 
by distilling gas, which, upon mix- 
ing with air, may ignite from hot 
brick work. There is a wider range 
of explosive limits where a hot fur- 
nace is slightly below the ignition 
temperature of the fuel, and if the 
fuel reaches a hot spot, a major 
explosion may occur with either a 
leaner or a richer mixture than 
would explode in a cold furnace 
when first lighting off. 


Purging of small furnaces is 
often accomplished by natural 
draft, but in large units it is usu- 
ally accomplished by an air flow 
switch in combination with a time 
delay relay that together supervise 
operation of a ventilating fan. The 
fan may be an exhaust type, pull- 
ing the gas from the furnace for 
replacement with fresh air, or may 
blow in fresh air to dilute and 
eventually force out all gases that 
























































= 3 
° ° ° ° 
use__— | sich | 

eur Ton DUAL IGNITION DUAL IGNITION 

TRANSFORMER TRANSFORMER 

4 
3. 4 
BURNER-3 BURNER-4 

















PLOT SOLENOID 
VALVE 




































































































SOLENOID FLAME-EVE 
VALVE 
ELECTRODE: 
SOLENOID VA 
VALVE 
— 


Fig. 5. Combustion safeguard for a system 
burning oil or pulverized coal 
The instrument provides a purging 
period, during which the hand torch 
cannot be ignited. After the purging 
period, the hand torch solenoid valve 
is automatically opened. The manual 
valve on the torch may then be 
opened and the torch ignited. When 
the torch is inserted through the 
lighting port so that the flame touches 
the electrode, the instrument opens 
the main fuel valve. No oil or pul- 
verized coal can reach the burner 
until a fiame is present to light it, 
and no flame can be introduced into 
the combustion chamber until the 
chamber has been purged of all ac- 
cumulated combustible vapors. The 
hand torch is withdrawn from the 
chamber after lighting, and its man- 
ual valve closed. the fuel has been 
successfully ignited, the photo-elec- 
tric cell will react to cause the in- 
strument to keep the fuel valve open. 
If ignition is unsuccessful, the valve 
will be shut down and the alarm bell 
will ring. A flame failure during the 
operating period causes an instant 
shut-off, sounding the alarm bell 


might have accumulated in the 
chamber. 

A flame-failure safety device 
must eut off the fuel supply to a 
burner in case of flame failure or 
loss of ignition, and must provide 
the cutoff quickly to prevent raw 
fuel from entering the combustion 
chamber after the flame failure has 
oceurred. 

Early flame-failure devices fall 
into two general classes, both mak- 
ing use of heat from the flame. One 
type employs a heat sensitive mem- 
ber, such as a thermostatic strip or 
a thermometric bulb with an expan- 
sible liquid. This member, on being 
exposed to the source of heat, oper- 
ates an electric contact to energize 
the fuel supply valve, or it might 
act directly upon such a valve to 
maintain the fuel flow to the burner 
as long as heat is radiated from 
the flame to the thermally sensitive 
portion of the apparatus. Another 
type employs a thermocouple, es- 
sentially two dissimilar metals 
welded together to form a junction 
which, upon being heated, produces 
an electric current flow in a low 
resistance magnetic valve. The 
valve is manually opened and main- 
tained open while the thermo junc- 
tion is heated by the burner. 

In these classes of equipment, 
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flame failure must allow the ther- 
mally sensitive members to cool if 
the fuel control valves are to be 
closed and the fuel supply to the 
burner cut off. In actual operation, 
however, sources of heat other than 
the flame may impinge upon the 
thermally sensitive members and 
maintain the fuel supply valves 
open for a considerable length of 
time after flame failure. Such ex- 
traneous heat might come from 
radiant insulation in the combus- 
tion chamber, burning fuel that 
may have dripped upon the surface 
of the burner mounting wall, or hot 
ceramic tips of the burners. 

To overcome these objections, 
the lesser known ability of a flame 
to conduct an electric current was 
employed in a combustion safe- 
guard instrument. An electrode is 
introduced into the flame and con- 
nected to the instrument. As a 
conductor of electricity, the flame 
has a definite range of resistance, 
readily distinguished from that of 
any other medium. The instrument 
reacts in accordance with the 
amount of resistance in its electri- 
eal circuit, of which the flame is a 
part. The resistance of the circuit 
remains within certain constant 
limits as long as a flame is in con- 
tact with the electrode, and the in- 
strument holds open fuel valves in 
the burner fuel line and maintains 
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Fig. 6. Combustion safeguard incorporating 
a controller, which may be either a pressure- 
stat or thermostat 

A demand for heat by the control- 
ler is transmitted to the instrument, 
which turns on the spark ignition and 
pilot burner. When the pilot light 
strikes the electrode, completing the 
circuit, the main fuel valve is opened 
and oil or pulverized coal admitted 
to the combustion chamber where it 
is ignited by the pilot flame. After 
a fixed time period, the pilot and igni- 
tion are shut off. If the mes cycle 
has been satisfactorily completed and 
the main fuel flame established, the 
fuel safety valve stays open, held in 
that position by the photo-electric 
cell, and the instrument ignition con- 
trol assembly re-sets itself, automat- 
ically, for a new lighting cycle when 
required. In the case of flame failure 
after the ignition period, the oil 
valve is instantly shut off, and a new 
lighting cycle takes place 


ever, increases the resistance in the 
circuit, and the instrument in- 
stantly closes the fuel valves to 
prevent flow of fuel to an unig- 
nited burner. When a burner is 
being ignited, a pilot light, also in 
the circuit and in contact with the 
electrode, provides the necessary 
resistance in the circuit to enable 
the instrument to open fuel lines 
to the burner. 

For use with fuels other than 
gas that burn with luminous 
flames, a device incorporating a 
photo-electrie cell is employed in 
place of the electrode, 


Protection Extended to 
Instrument Failure 


Modern combustion safeguard 
instruments, after shutting both 
main and pilot valves upon flame 
failure, provide a time delay for 
purging the chamber of combus- 
tible gases before lighting is per- 
mitted. They are designed for all 
applications where combustible 
gases might be present, and purg- 
ing time is usually fixed at the 
factory to prevent tampering. 

A guarantee against explosions 
resulting from failure of any part 
of a modern combustion safeguard 
instrument or a short in the circuit 
is provided, as the device then 
closes fuel valves as it does in case 
of flame failure. In this manner, 
the safeguard protects not only 
against human failure, but also 
against any deficiency that might 
develop in the instrument itself. 


PETROLEUM INDUSTRY 


BUILDS NEW LINES 

In 1941 America added more 
than 4500 mi. of petroleum pipe 
lines to its system, about half of 
it in strategic locations directly 
concerned with national defense. 
The remainder was built in the 
normal expansion of the petroleum 
industry. Three strategic pipe lines 
built in 1941 will have an immedi- 
ate effect on national defense by 
leasing tank ships for other serv- 
ice. These are a 250-mi. line from 
Portland, Maine, to Montreal, Can- 
ada; the 450-mi. line from Port St. 
Joe, Florida, to Chattanooga, Ten- 
nessee; and a 1260-mi. line from 
Baton Rouge, Louisiana, to Greens- 
boro, North Carolina. 

Total pipe-line mileage in the 
United States at the end of 1941 is 
estimated at 131,000 mi. of which 
11,500 are refined oil lines, and 
nearly 120,000 are crude oil trunk 
lines and gathering lines. 
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Machining on Job 
Saves Time 


MACHINING JOB necessary 

on the rotor of an old water- 
wheel generator was done right at 
the station in 2 days’ time recently 
under the supervision of R. J. 
Ruedy, of General Electric’s Bos- 
ton Office Engineering Depart- 
ment. Loss of proper alinement 
of parts on vertical shaft units of 
this type sometimes results in 
working of the thrust collar on 
the shaft. Flat spots on the shaft 
then usually develop from the 
movement between shaft and col- 
lar, requiring the shaft to be trued 
up. Ordinarily, this would be 
done by removing the shaft to a 
shop where it could be swung on 
a lathe. Besides truing up the 
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shaft, the thrust-block would be 
bored out and bushed, and the 
block rebored to the new fit. 
Because the rotor of this unit 
could not be removed without 
practically dismantling the sta- 
tion a rig was made up to grind 
the shaft fit by rotating the 
grinder around the vertical sta- 
tionary shaft. It consisted of an 
upper and lower guide, each with 
three adjustable brass blocks for 
centering and maintaining close 
running clearance. These two 
guides were joined together rig- 
idly by two pieces of stiff channel 
iron and so spaced that they rode 
on smooth portions of the shaft, 
which were true in accordance 


View showing the arrangement devised for 
truing the thrust block surface and the cir- 
cular keyway on a vertical waterwheel gen- 
erator. It shows the upper and lower guides 
which rode on the smooth portions of the 
shaft, separated by pieces of channel iron. 
The compound tool rest with its small motor 
driven grinder, as shown, was attached to 
one of these channels. The whole rig was 
rotated by the 20-in. wooden pulley at 
the bottom 


with the original machining. A 
compound tool rest was secured 
on one of the channels to support 
a small motor-driven grinder with 
a 2-in. wheel operating at about 
13,000 r.p.m. 

A 20-in. wooden pulley was 
secured to the lower guide and 
belted to a 14-hp., 148-r.p.m. gear- 
motor with a small pulley. This 
drove the rig and grinder around 
the shaft at approximately 14 
r.p.m. The parallel feed of the 
tool rest was connected to a 6- 
spoke starwheel below the wooden 
pulley and a stationary pin was 
located to turn the feed screw one 
spoke for each revolutiton of the 
rig, thereby accomplishing auto- 
matic feed of the grinder up and 
down the shaft. A collector ring 
from an old single-phase motor 
was mounted on top of the assem- 
bly for power supply to the grind- 
er. The entire arrangement is 
shown in the accompanying pho- 
tograph. 

Once the rig was set up and 
adjusted 2 days of grinding were 
necessary to true up the shaft fit 
satisfactorily by this method. A 
pin gage was made for the new di- 
ameter with allowance for the de- 
sired fit. The thrust block, with 
its bore built up by metal spray- 
ing, was ground out to this pin 
gage. The thrust block was 
warmed to about 75 deg. C., which 
allowed the block to slide in place 
easily on the shaft. 

Correcting the thrust block fit 
by this method was accomplished 
in considerably less time than 
would have been needed to re- 
move the rotor from the machine, 
and the final results were en- 
tirely satisfactory. 

This is a good example of how 
a little ingenuity and resourceful- 
ness properly applied can save an 
immense amount of time and ef- 
fort. To dismantle this machine 
and to transport the pieces to a 
machine shop might have resulted 
in an outage of weeks instead of 
days. 
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Utility Operating Problems 
During Blackouts ~ 


There has been much discussion and not a little confu- 
sion in regard to procedure and the effect of emer- 
gency and test blackouts in this country since Decem- 
ber 7. Electric Utilities are of course vitally concerned 
in what happens to the load just before, during, and 
immediately after the blackout and a number of reports 
have been issued showing the effect of blackouts on 
load. As a consequence of his many contacts with 
utility men throughout the country Mr. Starr of the 
General Electric Co. has accumulated considerable in- 
formation on the — involved in blackouts and 
L} 


in this article he 


scusses them briefly and concisely 


By F. M. STARR 
General Electric Company 
Schenectady, N. Y. 


FTER PEARL HARBOR, the 
West Coast cities had nightly 
blackouts. These were discontin- 
ued after Dec. 15, but may be ex- 
pected to recur at any time 
following an alert warning. Many 
other cities, particularly the coast- 
al cities and the industrial cities, 
have had practice blackouts. It is 
to be expected that all cities of 
any military importance will have 
practice blackouts soon and many 
of them will have had actual pre- 
cautionary blackouts. 

What are the principal prob- 
lems of the utility engineer in con- 
nection with blackouts and what 
are their solutions? The author 
has had occasion to discuss these 
problems with a number of util- 
ity engineers throughout the coun- 
try during recent weeks and here 
are summarized the principal 
thoughts along these lines. 

The principal problems are as 
follows: 

1. Ways and means of getting 
street lights out. 

2. The effect on the system of 
suddenly dropping a large amount 
of load. 

3. The effect on the system of 
suddenly taking back a large block 
of load. 


Dropping Large Increments of 
Load 


Most engineers believe that 
nightly blackouts, such as they 
have in England, will be unnec- 
essary in this country. Such 
blackouts as do occur will come 
only as a result of the alert alarm 
and will involve the element of 
surprise. Most practice blackouts, 
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so far, have not involved the ele- 
ment of surprise since everyone 
has known within an hour or so 
when the blackout was to take 
place. 

To this extent, therefore, prac- 
tice blackouts must be considered 
only partially successful. It is 
further significant that practice 
blackouts have lasted 10 or 15 min. 
in most cases, as compared to the 
more likely 2 or 3 hr. of the actual 
precautionary blackout. Moreover, 
when practice blackouts have been 
tried, many people had failed 
to make the necessary prelimi- 
nary preparations to permit nor- 
mal living in a well lighted room. 
Many factories, largely due to 
lack of time, had also failed to 
make the necessary preparations 
to permit continuous operation 
during the blackout. The result 
has been that in both the factory 
and the home, normal activity 
ceased and all lights were turned 
out for the duration of the black- 
out. 

For these reasons, therefore, 
much load data accumulated by 
the power companies during prac- 
tice blackouts cannot be consid- 
ered as entirely indicative of 
what may be expected under con- 
ditions of actual. surprise black- 
outs and after all preparations for 
them are actually complete. The 
data is useful, however, if prop- 
erly interpreted. 

For example, Schenectady had 
a 10-min. blackout recently at 
about 9 p. m. However, the do- 
mestic and commercial load start- 
ed dropping below normal shortly 
after 7 p. m. This load was 30 


per cent below normal during the 
blackout, but the actual incre- 
ment of change after the alarm 
was only about 10 per cent. When 
the alarm was over, the load never 
did get back to its normal value. 
It is expected that later, when 
preparations are more complete, 
this drop of 30° per cent will be 
much less. It is also expected that 
the change will always be suffi- 
ciently slow as to cause no trouble 
at all. The only single element of 
load which is likely to go off in- 
stantly is street lighting, and this 
is always less than 1 per cent of 
the total load. 

Most utility engineers feel 
that, in the large industrial cities 
where the industrial load greatly 
exceeds all others, the maximum 
change in load following a black- 
out will not exceed 15 per cent. 
It is true that on the West Coast. 
loads dropped off from 30 to 40 
per cent during the week of black- 
outs, but here again many people 
were unprepared and blacked out 
by simply turning off all lights. 


Restoring Service Following 
Blackouts 

It is further to be noted that 
most utility engineers are agreed 
that opening feeder switches is not 
a satisfactory method of effecting 
blackouts. This procedure would 
cut-off essential loads such as 
pump motors, oil-burners, radios,’ 
ete., and also would result in an 
unnecessary loss in revenue.* 

In pondering the question as 
to how much load could be 
dropped over a period of a few 

1In one case of a trial blackout where 
this method was used, the opening of a 


feeder switch cut off the source of supply 
to the air raid siren.—Ed. 
























































"Oh— So you thought it would simplify 
matters to paint out the lights rather than 
those large windows, did youll!?" 
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minutes without any trouble, most 
operating engineers feel that 40 
to 50 per cent load could be 
dropped with no more ill effects 
than a momentary change in fre- 
quency and voltage, and the dis- 
charging of steam through relief 
valves. 

Picking up load following a 
blackout is likely to be more of a 
problem than dropping it. Pick- 
ing up too much too quickly might 
cause instability and also reduced 
voltage and frequency, and might 
introduce serious temperature 
stresses in turbines and boilers. 
However, most systems, especially 
those carrying heavy industrial 
loads are designed for sudden in- 
creases or shifts of sizable loads. 
Many systems have at least 10 per 
cent “spinning reserve” generat- 
ing capacity available continu- 
ously. 

An actual blackout is likely 
to last some time, perhaps several 
hours, which would provide time 
to prepare for any heavy load de- 
mands coming on at the end of a 
raid or an alert. However, all 
experience to date indicates that 
the increase in load at the end of 
a blackout will always be substan- 
tially less than that which was 
dropped at the start. Experience 
also indicates that this increase 
will be fairly gradual and not sud- 
den. The consensus is that pick- 
ing up the blackout load will not 
be a serious problem with most 
utilities. 

Controlling Street Lighting 

Some street-lighting systems 
have centralized control. Others 
do not. A common method of con- 
trolling street lights is the astro- 
nomical dial type of time switch 
which is, of course, decentralized 
automatic control. Types of con- 
trol which are being proposed to 
facilitate blackouts are (1) man- 
ual, (2) pilot wire, and (3) carrier 
current. 

Pilot wire control is expensive, 
and is not known to have been 
used to control street lights as a 
general solution. Carrier current 
control is a reliable method and 
has been used in a number of in- 
stances. Several West Coast cities 
are now seriously considering low- 
frequency carrier for street light 
control in blackouts. 

Eventually this may prove to be 
the general solution. However, if 
very many cities are faced with 
periodic blackouts, in the near fu- 
ture, most of them will have to 
adopt some system of manually 
switching the street lights. This 


CHICAGO, APRIL, 1942 


is because a large number of cen- 
tralized control systems cannot be 
put into service in a short time. 
Manual control simply means as- 
signing reliable persons such as 
air-raid wardens, employes, etc., to 
be responsible to specific switches 
which they can reach on short no- 
tice. Of course, certain pre-ar- 
rangements which can be made 
quickly will greatly facilitate this 
manual control. In many cases, 


the installation of a few control 
relays and control circuits will 
permit the operator to control a 
number of street lights with one 
switching operation. 


To summarize, when blackouts 
become well-organized and all 
power customers follow intended 
procedures, the change in load— 
either before or after the blackout 
—will be sufficiently gradual and 
sufficiently small as to present no 
serious problem to most power 
companies. Getting street lights 
off and on may present something 
of a problem if they are not cen- 
trally controlled. Carrier current 
or pilot wire systems will solve 
this problem, but temporarily 
many companies must organize a 
system of localized manual con- 
trol. 


High Altitude Lightning 


ANOTHER POPULAR belief about 
lighting has been shattered by re- 
search engineers. Contrary to gen- 
eral opinion, lightning strokes are 
more severe at low altitudes than in 
high mountainous regions, accord- 
ing to an A.I.E.E. report by L. M. 
Robertson of the Public Service 
Company of Colorado, W. W. Lewis 
of the General Electric Company’s 
Central Station Engineering De- 
partment, and C. M. Foust of that 
company’s General Engineering 
Laboratory. The report concludes 
a 5-yr. study of lightning and 
corona currents on the Colorado 
Public Service Company’s Sho- 
shone-Denver 100-kv. transmission 
line, which runs through the heart 
of the Rocky Mountains. 

Constructed in 1908 and 1909 
on steel towers, the line is not 
equipped with overhead ground 
wires, but rather a single continu- 
ous counterpoise wire which is 
buried in the ground at an approxi- 
mate depth of one foot wherever 
possible. Over the high passes at 
Argentine (altitude 13,500 ft.) and 
Hagerman (altitude 12,000 ft.) a 
double counterpoise has been in- 
stalled. 

Based on some indications that 
eurrents in lightning strokes might 
be smaller and less destructive at 
high altitudes than at lower alti- 
tudes, measurements were started 
in 1937 by installing surge crest am- 
meter links on some of the towers. 
With the installation of brackets 
on certain towers where past expe- 
rience indicated that most lightning 
activity had occurred, and on the 
counterpoise for most of its length, 
the general investigation was un- 
derway by 1938. Then in addition, 
in 1940, data on corona discharge 
levels and polarities over a wide 


range of elevations was obtained by 
the installation of corona and surge 
voltage recording units at three 
points. 

As a result of this concentrated 
study, several new conceptions have 
been established. At 18,000 ft., the 
report shows, there may be an ab- 
sence of lightning strokes altogeth- 
er. The probable lightning stroke 
current decreases with the increase 
of altitude from sea level to 18,000 
ft., at which point the current 
would reach zero. This is due in 
part to the fact that the breakdown 
strength of air decreases about 3 
per cent per 1000 ft., so that at 
6000 to 13,500 ft. its strength varies 
between 60 and 80 per cent of that 
at sea level. With less voltage 
available between cloud and earth, 
lightning current values are usually 
lower. Projection of mountains 
into the cloud regions limits the 
accumulation of charges by increas- 
ing cloud-to-ground leakage, at the 
same time precipitating discharges 
before a cloud charge can be built 
up to average low-altitude lightning 
proportions. 

The investigation has further 
disclosed that the highest mean 
temperatures at 18,000 ft. do not 
exceed 32 deg: F. The mean tem- 
perature taken at an altitude of 
13,500 ft. conforms very closely 
with temperatures at corresponding 
altitudes in free air as obtained 
by trial balloons. This coincides 
with the theory that freezing tem- 
peratures may limit the formation 
of lightning. Contour of the ground, 
say the authors, and its relation 
to the direction in which the storm 
is traveling appear to have more 
bearing on the location of lightning 
strokes than geological formations. 
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Fig. 1. One of the two turbine 
generating units in the new power 
plant of the Ottawa Silica Co. 


POWER FOR MINING SILICA 


LECTRIC POWER, great 
quantities of water under 
pressure and heat for processing 
are the services demanded of the 
new power plant of the Ottawa 
Silica Co. at Ottawa, Ill. Several 
years ago it was realized by offi- 
cials of the company that the 
facilities rendered by the old plant 
were being outgrown and studies 
were begun to determine how 
best to utilize modern power house 
equipment in the solution of the 
service problems encountered. The 
result of these studies is now in 
material form, the plant having 
been put into operation during 
the latter part of January. So 
rapidly has the demand grown for 
the company’s products, however, 
that even at this early date in its 
history the plant is overloaded 
and further extension is in the 
immediate future. 


Outline of Mining Process 

Not far from the junction of 
the Fox and Illinois Rivers is a 
rock deposit known as St. Peter 
Sand which even in its deposited 
state is almost pure silica dioxide. 
It is covered with an overburden 
of earth only a few feet thick. 
When this is removed, which is 
done by exeavators, the exposed 
surface of the rock is swept clean 
and the side of the cliff is blasted 

into the pit. 

) This blasting disintegrates the 
stone into small particles and 
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Silica sand produced by reducing 
sand stone rock is mined and puri- 
fied by the hydraulic process, pow- 
er for which is supplied from a new 
plant just put into operation by the 
Ottawa Silica Co. at Ottawa, Ill. 











from this point on the mining, as 
it is called, is done by the hy- 


draulie process. Strong jets of 
water further reduce the size of 
the sand particles, give them their 
first washing process, and force 
the sand into a sump pit whence 
it is forced by steam and electric 
pumps to the main sump at the 
base of the mill. From here on the 
process consists in purifying the 


sand, principally by means of flota- 
tion, then drying and preparing it 
for shipment. 


Power Requirements 


This silica sand is recognized 
as the very highest quality for 
molding purposes, particularly in 
steel foundries because of its high 
fusion temperature, around 3200 
deg. F. and this fact has been one 
of the reasons for its increase in 
demand during the national emer- 
gency. Other uses for this silica 
sand are for sand blasting, in 
building construction, for stone 
sawing, refractory brick, glass, 
abrasives, and numerous chemical 
applications. 


Fig. 2. Control and. switchboards in turbine room 
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Thus it will be seen that the 
principal power load on the plant 
is for pumping water and for 
power and lighting about the 
mills. Heat in large quantities is 
required for drying purposes and 
in winter the water used for wash- 
ing down the banks of sand and 
sluicing must be raised in tem- 
perature to prevent freezing. 

With these problems facing 
the engineers a site was selected 
as near the working face of the 
cliff as was thought advisable, 
considering the shifting of work- 
ings during the probable life of 
the plant. Condensing water is 
taken from natural ponds adja- 
cent to the plant. A railroad sid- 
ing brings coal directly to the 
plant. Steam for drying is piped 
underground from the plant to 
the point of use as is the con- 
denser circulating water in the 
winter time when used to temper 
the mining water. In summer, 
however, the pond is used for 
cooling purposes with provision 
for partial recirculation during 


freezing weather is found neces- 
sary. 

The principal units in the 
power plant consist of two identi- 
eal turbine-generating units of 
1250 kw. capacity each, which are 
supplied with steam from three 
water tube boilers each of 455 hp. 
capacity. Coal used is 1%/-in. 
screenings either from Fulton 
County Zeigler mines, or from 
local strip mines. This is dumped 
into track hoppers at the plant and 
either delivered to the yard for 
storage or elevated, conveyed and 
distributed by means of Redler con- 
veyors to the boiler bunkers which 
have a capacity sufficient to serve 
the plant for one day. 


Steam Generation 

The boilers, three in number 
with space provided for additional 
units, were furnished by the Wm. 
Bros Boiler & Mfg. Co. and are 
of the three-drum type designed 
as a unit with the furnace served 
by spreader type stokers. Com- 
bustion air is preheated and both 


forced and induced draft fans are 
operated under the control of 
Hays regulators. Steam is gener- 
ated at 450 lb. pressure from feed- 
water at a temperature of 325 deg. 
F. to steam at 600 deg. F. 

Coal is automatically weighed 
as it is delivered to the boiler by 
Richardson scales; make-up feed- 
water, which comes from a pond, 
is treated by a zeolite softening 
system, then, in combination with 
the condensate returns, is passed 
through a deaerating direct con- 
tact heater of 100,000 lb. per hr. 
capacity on its way to the boiler 
which it enters at a temperature 
of 325 deg. F., the amount having 
been recorded by flowmeters. The 
condition of the boiler water is 
maintained by a continuous blow- 
down system. Steam and air flow 
are recorded by Bailey boiler 
meters for the guidance of boiler 
operators, the instruments being 
mounted on operating panels. 

Serving each boiler is a three- 
element spreader type stoker 


which employs a dump grate oper- 


$ 


Fig. 3. Boilers are fired with spreader type stokers under automatic control 
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Fig. 4. Cross-sectional elevation through center of plant 
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ated by a steam ram. Turbulence 
of the furnace gases is obtained 
by means of a steam jet. Ashes 
and clinker are hand drawn into 
an Allen-Sherman-Hoff sluicing 
system that discharges into the 
yard where the ash is used for fill. 


Turbine Features 


In the turbine room, two Allis- 
Chalmers units, with direct con- 
nected exciters and generator air 


cooling equipment, are installed, | 
with space provided in the build- : 


ing for another of the same capac- 
ity, 1250 kw. at 70 per cent power 


factor. An auxiliary exciter con- : 


sisting of a 15-kw. motor gener- 
ator set is provided. These tur- 


bine units are of the condensing : 


type with automatic extraction 
taking steam from the boilers at 
450 psi. 600 deg. F. and delivering 
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Fig. 6. Flow diagram for steam, conden- 
sate and cooling water 





LIST OF PRINCIPAL EQUIPMENT IN OTTAWA SILICA POWER PLANT 





Boilers—Wm. Bros Boiler & Mfg. Co., 
3—35,000 Ib. per hr., 455 hp., 450 psi. 
325 deg. F. feedwater, 600 deg. F. 
steam. 3-drum water tube. 


Stokers—Wm. Bros Boiler & Mfg. Co. 
3 units per boiler, spreader type. 


Grates—Hulson Grate Co. Hulson unit 
tuyere type 16-in. dumping. 


Ash Handling—Allen - Sherman - Hoff 
Co. Hydraulic sluicing. 


Steam Washers & Purifiers—Wm. Bros 
Boiler & Mfg. Co. 


Soot Blowers—Bayer Co. 


Boiler Safety Valves—Crosby Steam 
Gage & Valve Co. 


Boiler Gauge Columns—Reliance Gauge 
Column Co. 


Blowoff Valves—Okadee Co., 400 to 
600 W.S.P. 


Boiler Blowdown — Cochrane Corp. 
Continuous. 


Draft Fans—Clarage Fan Co., 3 f.d. 
No. 2%, 15,000 c.f.m., 1200 r.p.m. motor 
driven, 3 id. No. 4R+, 52,500 Ib. gas 
per hr., 450 deg. F. motor drive. 


Chimney—Alphonse Custodis Chimney 
cavern Co. Brick 8 ft. dia., 125 ft. 
igh. 


Feedwater Heater—Swartwout Co. 1, 
——s direct contact, 100,000 Ib. 
per hr. 


Water Softener—Cochrane Corp., Zeo- 
lite system, 35 g.p.m. 


Coal Handling System—Stephens-Ad- 
amson Mfg. Co., Redler type. Capacity 
50 t. per hr. 


Coal ny and Reclaiming—Sauer- 
man Bros. Power drag scraper system. 


Coal Scales—Richardson Scale Co. 
3 totally enclosed, dustproof, all elec- 
tric, automatic weighing hopper. 200 
Ib. capacity, 12 t. per hr. each. 


Boiler Meters—Bailey Meter Co. 











Feedwater Control—Bailey Meter Co. 


Combustion Control—Hays Corp. Reg- 
ulates forced and induced draft fans. 


Flow Meters—Republic Flow Meters 
Co. 3 recording and integrating on 
steam distribution lines. 


Pressure Gages— Consolidated Ash- 
croft-Hancock Co., Inc. Steam and 
water. 


Boiler Feed Pumps — Allis-Chalmers 

Mfg. Co., 3, 4-stage, centrifugal. 2 motor 

driven, 100-hp. motors 440 v., 3-ph., 

b> ar 3550 r.p.m. 1 turbine driven, 
-hp. 


Circulating Pumps — Allis - Chalmers 
Mfg. Co. Condensing water, 2 motor 
driven, 1 turbine driven, 20-hp. each. 


Pumps, Jetting and Mining, and Con- 
trols—Allis-Chalmers Mfg. Co. 5-cen- 
trifugal, 500-hp. synchronous motors. 


Turbine Generating Units—Allis-Chal- 
mers Mfg. Co. 2, 1250 kw., 70 per cent 
p.f. single cylinder, 450 psi. condensing, 
automatic extraction at 150 lb., direct 
connected exciter, 90 deg. F. gener- 
ator air coolers and auxiliaries. 2300 v., 
60 cyc., 3-ph., 3600 r.p.m. 


Condensers—Allis-Chalmers Mfg. Co. 
2, 36 in. diam. by 14 ft., 1600 sq. ft., 
2-pass, surface with auxiliaries. 


Traveling Water Screen — Stephens- 
Adamson Mfg. Co. 


Vibration Tachometers—James G. Bid- 
dle Co. Frahm type. Used on turbines. 


Vacuum Gages— Taylor Instrument 
Cos. 2-mercury column type. 


Transformers — General Electric Co. 
3, 100 kv-a. for house motors and light- 
ing. 


Motors—Allis-Chalmers Mfg. Co. 3— 
10-hp. for f.d. fans; 3—20-hp. for i.d. 
fans; 1—15-hp. for elevator; 1—40-hp. 
for drag line; 2—100-hp. for boiler feed- 
pumps; 1—30-hp. with Texrope drive 





for ashpit pump; 1—2-hp. for con- 
veyor; 1—20-hp. for distributor; 2— 
10-hp. for house pumps; 1—1-hp. for 
screen house; 1—25-hp. for exciter set; 
2—5-hp. for condensate pumps. All 
220 v. 3-ph. 


Motor-Generator Sets—Allis-Chalmers 
Mfg. Co. 1, spare exciter, 25-hp. a.c. 
motor, 15-kw., d.c. generator 125 v.; 
1-kw. set, a.c. motor to d.c. generator 
15 amp. 140 v. full load, for charging 
storage battery. 


Storage Battery—Electric Storage Bat- 
tery Co. Exide, 60 cells, 120 v., 72 hr. 
capacity, 232 amp. hr. 


Switchgear and Switchboards—Allis- 
Chalmers Mfg. Co. Vertical lift, metal 
clad, panels and auxiliaries. 


Motor Controls—Cutler-Hammer, Inc. 


Electrical Instruments—Allis-Chalmers 
Mfg. Co. Esterline-Angus Co. West- 
inghouse Elec. & Mfg. Co. 


Conduit—Johns-Manville. Transite. 


Piping—Midwest Piping & Supply Co. 
and Midland Pipe & Supply Co. Welded 
except at special joints. 


Valves—Lunkenheimer Co. and Wal- 
worth Mfg. Co. For steam and water. 


Pipe Fittings—Walworth Mfg. Co. 
and Crane Co. 


Steam Traps— Armstrong Machine 
Works. 


Pipe Insulation—Owens-Corning Fi- 
berglas Corp. Fiberglas and Hi Temp. 


Boiler Insulation—Johns-Manville. 


Unit Heaters—Ilg Electric Ventilating 
Co. Space heating in turbine room. 
Crane—Whiting Corp. Traveling, 
serves turbine room. 


Stairs and Grating—Standard Steel 
Spring Co. Gary Welded. 
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extracted steam at 150 psi. to be 
used in the mill for drying and 
other industrial purposes. They 
are served by 2-pass surface con- 
densers with 1600 sq. ft. of con- 
densing surface, the circulating 
water being supplied by three 
pumps, two of which are motor 
driven and one by a steam tur- 
bine. These as previously stated 
take water through a traveling 
sereen from a nearby pond. The 
return circulating water, in win- 
ter, is delivered to the pumps used 
for the hydraulic mining opera- 
tion. When not needed for warm- 
ing purposes, the water is re- 
turned to another part of the 
pond from which it was taken or 
if ice in the pond interferes with 
the suction, the tempering water 
is shortcireuited through a section 
of the cooling pond. 


Electrical System 
A full set of electrical instru- 


ments and switches, including 
automatic synchronizing instru- 
ments, are mounted on the metal- 
clad switchboard and were fur- 
nished by Allis-Chalmers Co. For 
emergency switching and lighting 
use, a 60 cell Exide storage bat- 
tery is provided which operates at 
120 v. and has a 72 hr. capacity 
of 232 amp. hr. or an 8 hr. capac- 
ity of 160 amp. hr., and charging 
is automatically done by a 1-kw. 
motor-generator set during nor- 
mal operation. 

Electric current is generated 
at 2300 v., 3-ph., 60 cycles. The 
main bus is carried at this volt- 
age, the current being delivered 
from the generators through oil 
cireuit breakers and is used for 
driving air compressors and the 
500-hp. synchronous motor driven 
mining and jetting pumps. 

For station service a ring sys- 
tem of wiring is employed for 
which Transite conduit is used en- 
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Fig. 7. (Left) Three 

boiler feedpumps are 

installed, two motor and 
one turbine driven 


Fig. 8 (Right). Each 

boiler is provided with 

a forced draft fan of 

this type which has in- 

take dampers operated 

by the combustion con- 
trol system 


closing small wires that burn out 
in case of insulation trouble. This 
circuit is fed at three widely sepa- 
rated points through three 100- 
kv-a. 3-ph. transformers that re- 
duce the voltage from 2300 to 208 
v., 4-wire. Two of these get their 
current directly from the gener- 
ator leads while the third is fed 
from the 2300-v. bus. Interlock- 
ing controls are provided between 
the generator oil circuit breakers 
and the air breakers on the low- 
voltage side of the transformers. 
This ring system of wiring thus 
permits isolating one small see- 
tion in case of trouble, or for 
other reasons, and is thus a pro- 
vision against a complete shut- 
down. 


ey 
. 


a ee 


Lewes 


Station motors are of the in- 
duction type and are protected by 
circuit breakers and push button 
controls where needed. For emer- 
gency purposes, outside electric 
connection is made with the plant 
of the Libbey-Owens-Ford Glass 
Co., which is located in the vicinity. 

In the organization of the Ot- 
tawa Silica Co., G. A. Thornton is 
vice president and general man- 
ager, Wayne B. Gyger, superin- 
tendent, has charge of plant oper- 
ations, and E. C. Carter as chief 
engineer is responsible for the 
power plant operation and main- 
tenance. The design and construe- 
tion of this plant was handled by 
Laramore and Douglass, Ine., Con- 
sulting Engineers of Chicago. 


Fig. 9. Stoker-boiler unit and its foundation arrangement 
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FUEL OIL HEATERS 


Part II of an article dealing with the selec- 
tion of fuel oil heaters. Part Ill covers prac- 
tical aspects of operation and maintenance 


By E. G. ROBERTS* 


ENERAL specifications for a 
fuel oil heater should in- 
clude the type of heater and ma- 
terials; indication of whether the 
oil passage is inside or outside of 
the tubes; heat transfer rate for 
the specified oil for maximum flow 
and heated through the desired 
temperature range; heating me- 
dium with working steam pressure 
and temperature, (or proper units 
if water or electricity is used) ; 
type of flow, (straight or approx- 
imate counterflow); and, finally 
the test pressure for oil and steam 
sides. 

When the actual heater is ob- 
tained, a graph or table should be 
made showing the relationship be- 
tween the following factors; over- 
all heat transfer coefficient; oil 
quantities and steam quantities per 
hour ; pressure drop ; and, oil veloc- 
ity. The balance between the fuel 
oil exit temperatures for maximum 
and normal load conditions may be 
obtained through the careful selec- 
tion of the heater. This chart can 
be used successfully as a guide to 
fuel oil heater load and_ heating 
requirements during regular opera- 
tion based on maximum peak and 
normal load requirements of the 
fuel firing equipment. 

The commercial types of oil pre- 
heaters may be listed as in Table I. 
Kach type has its own character- 
isties, advantages and disadvan- 
tages. Some heaters have only low 
cost and simple design in their 
favor. The standard type involves 
a higher first cost, but this is offset 
by better performance efficiency in 
operation. There are a few heater 
types which provide complex inter- 
nal construction. The resistance to 
oil passages is high, and in general 
operating costs are much higher in 
this type. 

Some points to consider in com- 
paring the merits of any single 
heater are: medium or low cost and 
ease of installation; range of load 
requirements that can be handled; 

*Formerly Associate Engineer, 
Power Div., Federal Works Agency, 


Washington, D. C. Part I appeared on 
page 67 of the March 1942 issue. 
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compactness and space require- 
ments; accessibility for inspection 
and cleaning; ease of replacing 
parts at low cost; low cost of oper- 
ation; durability; and, arrange- 
ments for safety in operation. 

The shell and tube heater, with 
straight or U-bend tubes is a com- 
mon form. The tubes can be cleaned 
without making any pipe openings. 
These heaters are constructed of 
rolled steel shells and seamless 
steel tubes especially where high 
working pressures are used. Cast 
iron oil distribution heads are used 
up to 150 lb. working pressure, 
cast or rolled steel for higher pres- 
sures. Hydrostatic test for pres- 
sures usually 50 per cent above the 
working pressure is specified for 
standard design. The tubular 
heater has a steel shell with steel 
flanges and connections electric are 
welded. Steel tubes are tied into a 
steel header with the free ends 
swaged. Steam tubes installed in 
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Table |. Commercial types of fuel oil heaters 


I. Shell and Tube Heaters 
A. Heating Medium in Shell 
. Straight tube, single and 
multi-pass 
2. U-tube 
3. Spiral Coil 
B. Heating Medium in Tubes 
1. Copper tube inside steel 
tube swaged at floating end 
2. Straight tube, multipass, 
bafiles 
3. U-tube, multipass, baffles 
4, Spiral Coil 
. Double Pipe Heaters 
A. One pipe inside another, con- 
centric 
B. One pipe under another; the 
two pipes insulated together 

. Storage Tank Heaters 

A. Conventional shell and tube 
heater, one or two tube passes. 
Suction type low resistance 

B. Suction bell, finned heating 
element 

C. Copper coil 

. Electric Heaters 

A. Coil type, wound around pipe. 

B. Heater element placed inside 
pipe 

the oil heater tubes are of copper. 

In selecting the oil heater there- 
fore check the following items for 
they control the satisfactory condi- 
tions of operation: 

1. Pressures, both working and 
test, based on A.S.M.E. code re- 
quirements. 

2. Numer of passes, and tubes 
per pass in an arrangement to ob- 
tain the needed effective heating 
area. Simplicity is the keynote for 
good operation and ease of clean- 
ing. 
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Fig. 6. Several types of fuel oil heaters. A, tubular type with copper steam tubes inside of 

steel oil heating tubes. B, two pass U-bend heater. C, a four pass shell and tube heater. 

D, plan and section of a suction bell heater usually placed at the lower levels of a storage 

tank. E, an electric heater with the elements placed in a pipe and the oil temeprature 
controlled thermostatically 
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3. Actual amount of effective 
heating surface as guaranteed. 

4, Entrance and exit oil tem- 
peratures at maximum load, and at 
other loads if possible. Test data 
should also include pumping re- 
quirements and steam consumption. 

5. Ample heater reserve capac- 
ity, sized for the total oil pumped 
with a bypass connection to return 
the surplus to the storage tank. 

6. Diameter of tubes should 
not be so small as to create high 
friction loss or offer cleaning dif- 
ficulties, and, not unduly large so 
to lower heat transfer efficiency. 

7. Safety devices to guard 
against excessive pressures and 
control of steam supply. 

Design requirements call for 
fuel oil heating capacity at the 
maximum rate of flow based on the 
specifications of the fuel oil to be 
used, whether it be cracked resi- 
due, Bunker C, or the higher 
grades. Considering steam as the 
heating agent, the number of tubes 
per pass, the size of the tubes, and 
the number of passes must be de- 
termined from the effective heat- 
ing surface required, the velocity 
and pressure drop through the 
tubes, and the overall dimensions. 
The overall coefficient of heat 
transfer range should be selected 
with consideration of the type of 
heater as well as the fuel oil and 
steam quantities flowing between 
the given temperature limits. 





3 Reynolds Number, abbreviated Re. 
is a function of pipe size, velocity and 
viscosity. For pipe friction and flow it 
is commonly written as 

Re = p+u 
where, in English units, D is the inside 
pipe diameter in ft.; V, the velocity in 
ft. per sec.; p, the density in lb. per cu. 
ft.; and u, the viscosity in Ib./sec. ft. 

This Modulus (a quantity that meas- 
ures some function or effect) is one of 
a group of several so-called dimension- 
less units widely used in dimensional 
analysis, heat transfer, pipe friction. 
etc. They are dimensionless because 
when dimensions are substituted in the 
formula they all cancel out. The cal- 
culated values are, therefore, numeri- 
cally the same regardless of the system 
of units used as long as the units are 
consistent throughout. 

The number is named after Osborne 
Reynolds, an early English investigator, 
who made use of it in expressing the 
results of his critical velocity experi- 
ments. By means of a fine stream of 
dye in a glass tube of flowing water he 
jetermined the transition point between 
streamline (also called viscous or lami- 
nar), and turbulent flow. The transition 
point was clearly indicated by a break 
down or diffusion of the dye system. He 
found it was influenced by many fac- 
tors, including pipe diameter, viscosity 
and velocity. The critical point is ap- 
proximately at a value of Re = 2200 
(see Fig. 1). Later investigations show 
that in circular pipe it varies from a 
value of about 2100 to 3100. There is 
considerable overlapping between stream- 
line and turbulent flow depending on 
conditions. Thus when the velocity is 
increased slowly, streamline flow may 
persist until a value of Re of well above 
3100. When the velocity is gradually de- 
creased. turbulent flow continues down 
to a value of about 1200. 
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In the tubes, the continuous 
heating of the oil to higher tem- 
perature reduces the oil “heavi- 
ness” until somewhere near the 
end of the tube passage turbulent 
flow may occur. The Reynolds’ 
Number? of 2200 approximates this 
flow condition. The heavier or 
more viscous the oils, the higher 
the Reynolds’ Number at which 





made that heavy fuel oil in pre- 
heaters will have streamline flow 
characteristics through most of 
the tube passage except under ex- 
tremely high-pressure drops. The 
necessary viscosity of 150 S.S.U. 
can be obtained under moderate 
heating rates with velocities of 2 
to 3 ft. per sec. in 114 and 2 in. 
tubes. 


Table II. For the conditions specified in the article, velocities shown are below the turbulent 











region 
TUDO MIEO AN. ois'sscc 0550 0s oclee YY % 1 1% 1% 2 
Velocity, ft. per.sec. .......- 13.4 10.1 7.9 6.0 5.2 4.0 
Flow, lb. per hr. per tube... .5700 7450 9560 12,570 14,670 18,820 
Flow, gal. per hr. per tube.. 760 994 1276 1675 1960 2510 





Table Ill. Specific references, including the tables and certain values in the text are obtained 

from studies made on a Paracoil No. 8-C multi-pass tubular heater capable of heating 8000 

Ib. per hr. of 14-16 deg. Bé. oil from 95 to 275 deg. F. The design is based on outside tube 

surface with steam at 125 Ib. ga. and 50 deg. F. superheat with the heater tested hydrostat- 

ically to 500 Ib. on the oil side and 400 Ib. on the steam side. This heater's characteristics 
are given below 











Overall Heat Trans. 


Oil Flow Coef. 
Lb. perhr. _—‘B.t.u./sq.ft./deg.F./hr. 

80001 86.5 
7000 79.5 
6000 71.5 
5000 62.5 
40002 50.0 
3500 45.5 


Lb. of Steam Oil Velocity Pressure Drop 


per hr. Ft. per sec. Lb. per sq. in 
795 4.35 25.0 
695 3.80 19.5 
595 3.25 15.0 
495 2.67 11.0 
395 2.10 7.5 
345 1.85 6.0 


1Maximum load. 2Normal load one boiler. 





the change to turbulent flow takes 
place. 

The velocity for a value of Re = 
2200 can be calculated readily. 
Taking a value of 150 S.S.U., the 
optimum condition for thorough 
atomization, and various tube sizes 
this is done as shown in Table II. 
The table is based on a particular 
oil heater, and it is possible to 
show that for turbulent flow to 
oceur, the oil velocities must ex- 
ceed those given. It is evident 
that a change to turbulent flow 
is more likely to occur in the 
large tubes if it occurs at all. 
Small tube diameters preclude any 
possibility of these velocities being 
attained because of the excessive 
pressure drops. 


Turbulence 


Conditions of turbulence with- 
in the large tubes can be obtained 
within narrow limits, near the heat- 
er discharge with maximum flow of 
oil. Turbulent flow of oil creates 
high-pressure drops*, thus requir- 
ing many tubes with short pas- 
sages, the number depending on 
the size and the pressure drop al- 
lowable. It is possible that the ad- 
vance of fuel oil burning will de- 
mand two stage heaters, where per- 
formance and heat requirements 
for heat balance are important. 
The assumption may be definitely 





4Hamilton, J. E., Marine Engineering 
Shipping Review, August, 1935 


Temperature, and hence the 
viscosity of the oil is controlled by 
the rate of heat transfer for freely 
flowing liquid fuel oil and occurs 
only after the oil temperature rise 
and with correspondingly low vis- 
cosity readings. Proper design of 
the fuel oil heater takes account 
of all these factors. Whether tur- 
bulence is attained to improve 
heater performance is not impor- 
tant, more heat is always avail- 
able. 

Heater Selection 


In preparation for proper eval- 
uation of the heater requirements, 
the first move is a complete record 
of the fuel oil specifications. Fuel 
oil prices, along with other fac- 
tors, which may in time demand 
that individuals responsible for 
economy and efficiency in opera- 
tion in the land and marine power 
plants give full consideration of 
cracked residue, Bunker C and the 
higher grades, with due regard for 
burning characteristics of each 
type. Varying physical and chem- 
ical characteristics of the oils, and 
their varying specifications, re- 
quire close attention in the design 
and selection of the heater and 
other handling and preparation 
equipment. The possibility of the 
burning of fuel oils from different 
sources, varying distillates, differ- 
ent classification or grade in a 
given heater certainly requires a 
careful study of the heater char- 
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acteristics under fixed operating 
conditions for each oil specifica- 
tion. Once a heater has been se- 
lected on the basis of a particular 
fuel oil characteristics this should 
be strictly adhered to for the best 
performance from the heater. 

The maximum normal rate at 
which the oil will be burned must 
next be determined; these values 
are usually given in pounds per 


burner per hour, less frequently in 
pounds of oil per square foot of 
boiler heating surface per hour. 
Select the type of burner, mechan- 
ical or steam atomizing burner, 
depending mainly on the steam 
load requirements and range of 
load fluctuation, the comparative 
economies of first cost, and the 
cost of operation. 
(To be concluded) 


Modern Wick 


Lubrication 


BY VERNON HUFF* 


ODERN machinery is built 

for economical operation 
and upkeep. It is designed with 
engineered precision and condi- 
tion favorable to proper lubrica- 
tion. In extreme operating con- 
ditions, it sometimes becomes im- 
possible to maintain proper lubri- 
cation for any appreciable period 
of time. In these conditions wear 
is inevitable and can be controlled 
only by the ability of the lubri- 
eant, and the frequence of its ap- 
plication. Often by developing 
additional application methods 
after machines are installed and 
operating, lubrication can be 
greatly improved, especially in 
the heavy service types and ex- 
treme operating conditions. 

In most industrial plants there 
are many machines using light 
bodied oils, which are lubricated 
by means of wick feed and drop 
feed cups. It is not generally 
known that heavy bodied oils 
will also operate efficiently in 
these methods of application, not 
known that is, to the operating 
personnel of plants. The wick 
feed cup is especially adaptable 
to the viscous fluids. The vari- 
ous types of wick feeds are sim- 
ilar, in that they all employ the 
capillary or absorbent principle 

*This is the fourth and concluding 
article of a series dealing with. practical 
lubricating problems. Part I on bear- 
ings of all types appeared on page 56 of 
the April, 1941 issue and contained spe- 
cific recommendations for oil properties 
and specifications for different services. 
Part II, which appeared on page 69 of 
the June, 1941 issue, oo steam en- 


gine, Diesel engine and air compressor 
eylinder lubrication. Part III on gears. 


gear friction and gear lubrication ap- 
—— on page 102 of the October, 1941 
ssue. 
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of a porous material, wool yarn, 
cotton, ete. 


When wool yarn or cotton ma- 
terial is submerged in oil the 
tendency of the oil is to climb up- 
ward through the porous material. 
This absorbent action is similar 
to the kerosene wick in a kero- 
sene lamp. The action is depend- 
ent upon the characteristics of the 
liquid known as surface tension, 
and on the nature of the absorb- 
ent material or wick. 


In a wick of superior quality, 
the absorbent power of the mate- 
rial will raise the oil 2 in. or more, 
the greater the height the less oil 
is raised by absorption. The most 
common type of wick feed cup 
consists of a metal vessel contain- 
ing a tube through its vertical 
center. This tube connects with a 
pipe under the cup through which 
the oil is fed. The oil reservoir is 
contained inside the cup around 
the center tube. Oil is placed in 
this reservoir and the wicks sub- 
merged in it, extend upward and 
down into the tube. They reach to 
a depth in the tube just short of 
its length or about 3 in. The flow 
of oil is controlled by the number 
of wicks or strands placed in the 
cup and tube, each strand being 
capable of handling a specific 
amount of oil per hour. Strands 
may be separated by threads to 
effect closer control of the feed. 
The cups are usually made of 
pressed steel and will withstand 
considerable abuse. 


The installation of the wick 


feed cup is determined by the 
service requirements. Their appli- 









cation to bearings, gears, eccen- 
tries, etc., are numerous in many 
plants and on many types of ma- 
chines. The resultant savings in 
oil costs make them highly bene- 
ficial. In service where operating 
conditions are subject to dust and 
dirt such as paper mills, wood 
working plants, cement plants, the 
wick feed cup method of applica- 
tion is advantageous for the wicks 
act as a filter for the oil. Regard- 
less of the amount of impurities or 
their kind, only the oil travels 
through the wick to the part to be 
lubricated. 

Wick feeds are especially rec- 
ommended for service in bearings 
and on gears where frequent ap- 
plication is necessary but required 
only in a limited quantity. Due to 
their reservoir capacity, they also 
offer an appreciable savings in time 
and labor when installed at points 
on machinery requiring frequent 
hand oiling or to replace small 
oilers which require frequent re- 
filling. The 4-oz. cup in average 
service will hold sufficient oil for 
8 to 12 hr. operation. This depends 
of course on the lubricated part 
and the rate of feed. 


Summary 

In summary, proper lubrica- 
tion may be considered by the 
manner in which it takes into con- 
sideration: the type of machine, 
the part, bearing, gear, or cylin- 
der, the design, material and fin- 
ish; the protection of working 
surfaces from wear and rust, oper- 
ating conditions, loads, speeds, 
and temperatures; the presence of 
foreign matter such as dust and 
moisture. Lubrication also means 
proper application and an ade- 
quate supply of oil to the operat- 
ing parts. It requires the selection 
of a lubricant best suited to the 
condition for reducing friction 
and wear to the lowest possible 
point. The results and benefits 
will be lower power costs, greater 
labor savings, increased machine 
life, and the ultimate in mainte- 
nance economy. 

Types of lubricants and their 
characteristics as discussed in 
these articles may be had from any 
supplier of industrial lubricants. 
Most suppliers maintain an engi- 
neering service, available to indus- 
trial plants at no charge for the 
service. When in doubt regarding 
the proper lubricant for a new 
machine or a troublesome condi- 
tion, it is recommended that a 
request be made to your supplier 
for a field engineer to assist in 
correcting the condition. 
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B PICTURES 


(Left) A new tool for studying governor 
performance. A scene in the Westinghouse 
shops showing a turbine governor being 
tested by means of a new instrument. Sev- 
eral special fact-finding instruments are 
placed at strategic spots about the control 
system and their information relayed elec- 
trically to an oscillograph for simultaneous 
record. One is the valve travel recorder, 
in which the movement of the valve is trans- 
lated into proportional electrical voltage by 
a magnetic strain gage. Other instruments 
simultaneousiy record oil pressures involved 
in the control system. These instruments are 
applicable to all types of turbine governors 





At the right is shown a mammoth hy- 
draulic press capable of exerting a force 
of 6,000,000 Ib. forging a spindle for a 
war-service turbine at the Milwaukee, 
Wisconsin, plant of the Allis-Chalmers 
Manufacturing Co. This spindle is one 
of more than 3,000,000-hp. in steam and 
gas turbines, the vast majority of which 
are vital to defense industries, now in 
production at the Allis-Chalmers works. 
This is the first operation in the produc- 
tion of a modern steel turbine shaft 
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(Left) A view of an unusual boiler plant. At the Cotton Valley 
Operators Association, Invincible Spur, La., two 236-hp. Union Iron 
Works, boilers are installed in the open. These boilers are used 
with "recycling plants" in the oil refineries. They take the initial 
oil well gas, then pump it back through the wells again to give it 
added richness. Note the neat and simple arrangement of the 
stacks and the induced draft fans between stacks and boilers 
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of Engineering Interest 


[Left) Within 60 days after 
the Bureau of Reclamation 
awarded the contract for 
Keswick Dam and Power 
Plant on the Central Val- 
ley project in California, 
construction was well un- 
der way as is shown by this 
view of the concrete mix- 
ing plant and foundation 
of the left abutment. Kes- 
wick Dam's 75,000-kw. ca- 
pacity power plant will 
supplement Shasta Daro's 
375,000-kw. capacity in 
1943 when war production 
will be straining facilities 
to the utmost. The first 
bucket of concrete was 
placed under the direction 
of the Bureau of Reclama- 
tion by the Atkinson Kier 
Co. November 14, 1941 


(Below) A view in the General Electric Co. 
shops showing a portable million-volt X-ray 
machine in use in the examination of a 
large turbine casting. Such inspection 
equipment is becoming ever more impor- 
tant as the size and cost of pieces increase 


(Above) What is believed to be the largest solvent recovery 
unit in the Akron, Ohio, area is now being operated by the 
B. F. Goodrich Co. at its recently opened Koroseal spreading 
plant. The photograph shows the three towers comprising the 
unit. The largest, at the right, 78 ft. high, weighs 130,00 Ib. 
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Deposits which form on the nozzles and buckets of 
sition are of three general types and cause loss 
in both turbine capacity and efficiency. For rough 
calculations the decrease in efficiency can be taken 
as | per cent for each | per cent weighed average 
increase in shell pressure. Soluble deposits may be 
washed off but nonsoluble tenacious types, at the 
present time, must be sandblasted. Authorities dis- 
agree as to how these deposits are laid down but 
the author tells the Engineers' Society of W. Pa. that 
the sodium sulphate treatment appears to be effec- 
tive and that careful plant operators working with a 
competent chemist can, in most cases, affect an 
appreciable reduction in the amount of the deposits 


By B. O. BUCKLAND 


Turbine Engineering Dept., 
General Electric Company 
Schenectady, New York 


How to Remove 


TURBINE DEPOSITS 


HEN SALT deposits ac- 

cumulate on the nozzles and 
buckets of a turbine, the steam- 
flow areas are reduced, the nozzle 
and bucket surfaces are rough- 
ened, and the distribution of 
energy in the turbine stages is 
disturbed by the presence of the 
deposit. These conditions result 
in a reduction in turbine capacity 
and efficiency. 

A great deal of work has been 
done on the problem both by chem- 
ists and by boiler manufacturers. 
Chemists have contributed by pro- 
viding methods of boiler-water 
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TEST AFTER |CLEANING 





CLEANING 











INTERNAL EFFICIENCY PERCENT 
" 




















I 1,000,000 1,500,000 2,900,000 
FLOW THRU HIGH PRESSURE TURBINE-LBS PER HOUR 
CORRECTED TO 600 PSIG @ 730° F AT THROTTLE 


Fig. 1. Improvement in efficiency of one 

high-pressure turbine due to removal of de- 

posit'from nozzles and buckets. Reduction 

in shell pressure after cleaning ranged from 

about 3! per cent in the first eight stages 

down to about | per cent in the next to the 
last stage 
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treatment to reduce carryover and 
to minimize the deposits that may 
result from a given amount of 
carryover. Boiler manufacturers 
have provided steam washers and 
improved water separators within 
their boilers to reduce the amount 
of carryover. Results of this re- 
search work in the hands of per- 
sistent and careful plant operators 
can accomplish a great reduction 
in turbine deposits. 

In spite of this work records 
of some 30 turbines tested since 
1935 indicate that half of the tur- 
bines on which acceptance tests 
were made showed evidence of 
deposit. For purposes of classifi- 


cation a turbine of this group was © 


considered dirty if four or more 
stages showed deposits of 10 mils 
thickness or greater. Turbines 
considered dirty ranged from this 
minimum to a maximum deposit 
similar to that shown in Fig. 1. 


Appearance and Location 
in the Turbine 

Most blade deposits can be 
classified, according to their gen- 
eral appearance, into (1), friable 
and somewhat soft; (2) sparkling 
and silvery; and (3) smooth hard 
film. 

The first of these ranges in 
color from pinkish white to a tan 
and is sometimes deliquescent. It 


is soft enough to be easily crushed 
and flaked off the blades in 
chunks. It occurs usually in 
greater quantities than the other 
two and can be readily removed 
by a jet of air and water. Usu- 
ally, it occurs in the turbine from, 
and including, the first stake to the 
dew point in the turbine. This 
type of deposit is illustrated in 
Fig. 1. 

The second kind is silvery gray 
and often sparkles in the light 
like new snow. It is hard and 
granular and clings tenaciously to 
the blading. Soaking in water or 
subjecting it to jets of air and 
water have little or no effect. It 
occurs from the third or fourth 
stage of a 900 deg. F. turbine to 
a point in the turbine at which the 
temperature is 400 to 500 deg. F., 
and sometimes, almost to the dew 
point. 

The proportion of this deposit 
which is formed on the surfaces 
other than the nozzles and buck- 
ets, such as wheel sides, diaphragm 
sides, etc., is greater than in the 
case of the other two kinds of de- 
posit. Often sufficient deposit oc- 
curs on the diaphragm sides to 
give them the same sparkling ap- 
pearance as the blading. 

The third kind of deposit, Fig. 
3, is a hard, relatively smooth, red 
or dark brown film streaked with 
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white opaque. Very distinct traces 
of flow lines in the boundary lay- 
ers of the nozzle and bucket 
passage are left-in this deposit. 


Reduction in Efficiency 
and Capacity 


The accumulation has three 
effects which are measurable when 
the turbine is assembled and in 
operation: (1) increase in shell 
pressure; (2) reduction in effi- 
ciency; (3) reduction in capacity. 
The reduction in capacity is the 
result of a combination of the re- 
duction in flow and efficiency 
while the reduction in flow is 
largely dependent on where the 
deposits occur. Deposits in the 
first and early stages of a turbine 
reduce the flow to a greater 
amount than deposits in the later 
stages, but the effect on efficiency 
is probably independent of the 
location for a particular amount 
and extent of deposit. 


Effects of deposits on the effi- 
ciency has been measured in a 
number of instances.* In one case 
a test was made with the turbine 
dirty, after which it was opened 
and cleaned and retested. The 
change in efficiency is shown by 
Fig. 2. The per cent increase in 
shell pressure averaged by weigh- 
ing it with the energy at the stage 
in which it occurred, gave a change 
in efficiency of about 0.6 per cent 
for each 1 per cent change in this 
weighted average shell pressure. 

For very rough calculations, 
the efficiency can be regarded as 
decreasing about 1 per cent for 
each weighted average 1 per cent 
change in shell pressure. For 
cases where the turbine is de- 
signed to handle small volume 
flow and the deposit extends to 
the exhaust, the decrease in effi- 
ciency will be closer to 114 per 
cent, and for cases where the tur- 
bine is designed to handle large 
volume flow and the amount of 
the deposit is very great, the fig- 
ure will be closer to 14 per cent.* 


Means of Removing Deposits 


While the weighted average 
change in shell pressure is not 
always a good measure of the 
change in performance, in cases 
where the deposit is confined to 
the early stages, it is a convenient 
measure of the amount of the de- 
posit. In cases where the deposit 
extends to the exhaust end of the 

* This subject, treated but briefly here 
to indicate the importance of deposits on 
performance, will be developed more fully 
from representative acceptance test data 
in an article the author is now preparing 


on the “Effect of Deposits on Turbine 
Capacity and Efficiency.” 
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turbine, as it often does in topping 
units, the average per cent change 
in shell pressure does not directly 
measure the amount of the dirt 
because the exhaust pressure is 
held fixed, but, the change in 
effective passage area can be cal- 
culated from a given change in 
the pressure distribution.* 

Deposits can be removed either 
by cleaning after disassembly of 
the parts or by washing without 
disassembly. When the deposit is 
more or less soluble, cleaning dur- 
ing overhaul can be readily ac- 
complished by subjecting the 
nozzles and buckets to a strong 
jet of water and compressed air. 

When the deposits are insolu- 
ble and tenacious, as are silica 
deposits, the most satisfactory 
method of cleaning is to blast the 
blades with a jet of air into which 
fly-ash is fed in amounts similar 
to the amount of sand used in 
sandblasting. 

Ash used need not be as fine 
as that which floats out of the 
stack with the flue gases. That 
found in the base of the stack is 
satisfactory, although it may be 
in the form of shells and bubbles 
of fairly large size. Even river 
silt has been used with satisfac- 
tory results. Normal sand cuts too 
fast and leaves scratches, but fly- 
ash removes the deposit and leaves 
a smooth satiny finish on the 
blading. 

In some cases when the ash 
contains unburned carbon, a high 
graphite-like polish is obtained 
and it may be possible that this 
type of polish is beneficial in pre- 
venting deposits from sticking to 
the blades, at least for a short 
time. 

Various mechanical arrange- 
ments have been used for fly-ash- 
ing, ranging from the use of a 
concrete-gun outfit to a home-made 
air-jet injector with the injector 
suction hose held in a bucket of 
fly-ash. Flyashing is a messy pro- 
eédure and is most conveniently 


Fig. 2. Typical deposit 
on the nozzle partitions 
of a turbine. This scale 
is soluble and the analy- 
sis is, in per cent: So- 
dium silicate, 27.70; fer- 
rous sulphate, 1.58; 
sodium sulphate, 3.17; 
sodium phosphate, 1.20; 
sodium chloride, 1.58; 
magnesium chloride, 
0.57; sodium hydroxide, 
18.11; and sodium car- 
bonate, 12.68. The pho- 
tograph at the top of 
this page shows the de- 
posits on the buckets of 
the same turbine 


done outdoors. However, if the 
nozzle has a narrow annular slit 
(surrounding the air jet) into 
which water is fed during the use 
of the jet, most of the dust can be 
trapped with this shell of water. 
If the job must be done indoors, a 
hood can be built over the parts 
and an exhaust connection made 
to outdoors. 


Washing 


When the deposits are suffi- 
ciently water soluble, the turbine 
may be cleaned by washing with- 
out disassembly. All sorts of 
schemes for washing have been 
tried, with varying degrees of 
success. Some turbines have been 
washed by shutting down and 
slowly rolling the rotor with the 
lower half shell full of water. 


Some have been washed by run- 
ning the turbine at no load and 
shutting off the fire in the boiler, 
thus operating the turbine for a 
short period with saturated steam. 
In a number of cases, merely shut- 
ting down the turbine over a week 
end has resulted in an increase of 
capacity, presumably because dur- 
ing the stopping and starting 
operations the turbine nozzles and 
buckets are subjected to moist 
steam or water vapor. 


However, the most satisfactory 
method of washing, in the writer’s 
opinion, is to set up the following 
apparatus and procedure: A noz- 
zle of the proper size to pass suffi- 
cient steam flow at normal boiler 
pressure to run the turbine at a 
little more than one-fourth speed 
is provided in a line which by- 
passes the boiler stop valve and 
empties into the turbine inlet pipe 
ahead of the throttle and strainer. 

There is also provided a second 
nozzle designed to pass a flow of 
water somewhat more than suffi- 
cient to completely desuperheat 
the steam delivered by the first 
nozzle. The second nozzle is ar- 
ranged to discharge into the by- 
pass line at the point of exit of 

















the first nozzle. A recording 
temperature-indicating instrument 
is provided with its bulb or ther- 
mocouple located in the turbine 
inlet pipe, as far as possible from 
the point at which the bypass noz- 
zle empties into this pipe, but 
ahead of the throttle and strainer. 
The bulb should preferably be 
located on the underside of the 


pipe. 


Rate of Temperature Reduction 
Is Important 

With this apparatus or its 
equivalent, the washing procedure 
is as follows: The turbine is un- 
loaded and reduced in speed to 
about one-fourth or one-fifth nor- 
mal, after which the flow required 
to maintain this speed is trans- 
ferred to the bypass washing 
nozzle by shutting the boiler stop 
valve and opening the bypass 
nozzle line. 

Control of turbine speed is 
then transferred from the turbine 
throttle or control valves to the 
valve in the bypass line by open- 
ing the turbine throttle and con- 
trol. valves wide and adjusting the 
flow to hold the desired speed. 
This assists in carrying the mois- 
ture by keeping the velocity high 
and prevents superheating due to 
throttling. 

Feedwater is then admitted to 
the bypass line in such an amount 
as to reduce the steam tempera- 
ture to the turbine at a rate not 
faster than 100 deg. F. per hr. 
until the saturation point is 
reached. The pressures and pres- 
sure drops in the washing nozzles 
are noted, and the feedwater flow 
is increased sufficiently to produce 
approximately 1 or 2 per cent 
moisture in the steam. The tur- 
bine is run under these conditions 
until it is judged clean on the 
basis of previous experience or 
from the conductivity of the con- 
densate. After washing, the pro- 


cedure is reversed until the tur- 
bine is on the line, care being 
taken not to exceed a reasonable 
rate of temperature rise, such as 
100 deg. F. per hr. 

Washing of turbines with flu- 
ids other than steam and water is 
possible and in one case two of 
three badly plugged 350-hp. tur- 
bines were washed with an inhib- 
ited hydrochloric acid solution. 
The composition of the scale was 
approximately one-fourth silica 
and three-fourths carbonate. The 
process was not entirely success- 
ful and the third turbine was 
cleaned by sandblasting. 

In the other case the washing 
of turbines at standstill with 10 
to 12 per cent sodium hydroxide 
solution and steam is reported to 
have been tried in Germany. This 
was for the purpose of removing 
insoluble silica deposits, but it is 
not clear from the report what de- 
gree of success was attained. 


Effective Prevention 


Whatever the true explanation 
of how turbine deposits are laid 
down, the most effective method 
of preventing them, within the 
writer’s experience, seems to be 
the sodium sulphate treatment 
suggested by Straub. This is the 
method that the State Line Plant 
of the Chicago District Electric 
Generating Corp. has employed. 
A brief outline of the experience 
which this plant has had in pre- 
venting deposit in turbines is con- 
tained in the following quotation 
from a communication to the 
writer by Mr. Frank Umbehocker, 
plant engineer. 

“From 1930 to 1934 we at- 
tempted to control turbine-blade 
deposits by reducing carryover 
mainly through reducing the dis- 
solved solids in the boiler water. 
Even though we limited our boiler 
water concentration to less than 
350 p.p.m. and had steam with a 


Fig. 3. An example of 
a hard thin film deposit 
on nozzle partitions. 
This type is insoluble 
and as a rule has litle 
effect on turbine per- 
formance because it has 
a hard smooth surface 
and rarely forms in more 
than film thickness 


specific resistance. of 1,000,000 
ohms or more (less than 0.5 p.p.m. 
carryover) we still had trouble 
with fouling. (See Fig. 1.) 

“We then increased the peri- 
ods between washing of the high- 
pressure turbine. Later we elimi- 
nated washing completely by care- 
ful maintenance of a 5:1 ratio of 
Na.SO, to NaOH. We found it 
necessary to check boiler waters 
daily, whereas in 1935 it was be- 
ing done once a week. 

“We also found that the usual 
turbidity method of sulfate deter- 
mination was very unreliable, giv- 
ing errors as high as 100 per cent. 
This was one reason why we did 
not eliminate washing completely 
until 1937. For a time we deter- 
mined the sulfate gravimetrically 
to insure the 5:1 ratio, but are 
now using the di-sodium tetra- 
hydroxy-quinone method which is 
quite reliable.” 

Obviously, this or any other 
control practice that prevents the 
formation of deposits on turbine 
nozzles and buckets, and thus con- 
tinuously provides the resulting 
benefits, is more valuable than a 
washing method that provides the 
benefits only periodically. 


BETTER WIRE DRAWING 
CONTROL 


Wire is drawn by pulling it 
through a succession of dies. Be- 
tween each die is a motor-driven 
drum, around which the wire is 
snubbed and obviously the motors 
must always maintain the same 
ratios of speed, from threading at 
low speed to running at high speed. 
Ordinarily motors are supplied 
from a constant-voltage bus, the 
speeds being controlled by field 
rheostats positioned mechanically 
by the wire itself. 

The George W. Prentiss Co., 
Holyoke, Mass., has developed a 
wire-drawing bench using Westing- 
house variable-voltage motors with 
which rheostats and mechanical 
connections are eliminated. Once 
the proper field adjustments are 
made to each motor, they can, sim- 
ply by raising the supply voltage, 
simultaneously be: started from 
standstill; operate at low speeds 
for threading; and, up to full run- 
ning speeds, all with the speed 
ratios so closely maintained that 
tension in the wire remains con- 
stant on each side of each die. As 
a result of this greater mechanical 
and operating simplicity, wire 
breaks occur less frequently and 
starts are smoother. 
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BY E. R. SPENCER 


Engineer, The Cooper-Bessemer Corp. 


Mt. Vernon, Ohio 





This is the second part of a two part article. The first part which was pre- 
sented on page 70 of the February issue dealt with the inspection of the 
crankshaft and the main bearings. This, second part, deals with the inspection 
of the cylinder liners, pistons, connecting rods and the other moving parts 
of the engine. The article was originally presented as a paper at the A.S.M.E. 
meeting at Kansas City, Mo. It is reprinted here because of its importance 
to the operator of the classes of Diesel engines used in power plant service 





HE FIRST PART of this con- 

sideration of the procedure in- 
volved in the inspection of Diesel 
engines dealt with the inspection 
and adjustment of the crankshaft 
and the main bearings. 


The inspector should now turn 
his attention to determining the 
serviceability of the cylinder or 
liner (hereafter referred to as 
liner). Examine each liner for 
eracks, scores or other de- 
fects that would make it 
unfit for service. Measure 
the diameter of each liner with 
inside micrometers in_ several 
places near the rubber grommet 
or other water jacket seal rings. 
Often these rings will force liners 
out-of-round. If, after consid- 
ering possible wear, the liner 
is found out-of-round more than 
two ten-thousandths inch (0.0002) 
per inch of diameter, it should be 
corrected. A complete and com- 
prehensive record of liner wear is 
not only helpful, but essential to 
the prediction of future perform- 
ance and the intelligent prosecu- 
tion of a maintenance program. 
Each liner should therefore be ac- 
curately measured with inside mi- 
crometers and a permanent record 
made of the results. It is cus- 
tomary to take these measure- 
ments across the liner in planes 
parallel and perpendicular to the 
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crank pin. The number of meas- 
urements taken will depend on 
how elaborate a record is desired. 

For a complete picture of liner 
wear, however, the following 
schedule is recommended. Take 
measurement at the center of each 
compression ring location when 
in their respective extreme top 
position.. Take four additional 
measurements between the lower 
compression ring position and the 
bottom of the liner. Make the 
first of these four measurements 
one-tenth the distance from the 
center of the bottom compression 
ring in its top position to the ex- 
treme lower end of the liner. The 
next two will be taken at twenty- 
five, hundredths (0.25) and six- 
tenths (0.6) this distance respec- 
tively. A fourth measurement 
will be made across the liner at 
the extreme bottom. 


Liner Wear Measurements 

If the engine happens to be of 
the two-cycle type, care should be 
exercised to obtain at least one 
measurement near the center of 
the port zone. These port meas- 
urements may be in addition to 
the ones specified above. If ree- 
ords thus obtained are to be of 
future value, they must be so 
taken that a measurement in iden- 
tically the same place can be pro- 
cured at a later date for compar- 


For 
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ison. To do this, the use of a tem- 
plate is suggested. Make it out 
of 4% in. by 1 in. strap iron or 
copper. Near one end make a 
right angle bend that will hook 
over the top of the liner. Ac- 
curately locate the position of 
each liner measurement desired 
along the longitudinal axis of this 
template. Drill holes at each lo- 
cation making them slightly larger 
than the inside micrometer shaft 
used. Scribe the top of liner so 
that the template can always be 
returned to the same position with 
respect to the crank pin center 
line. 

In the past there has been no 
uniform way to express liner wear. 
Hence, the inspector has been at 
a loss when trying to compare his 
figures with those procured by 
others so the following terms and 
meanings are suggested for uni- 
formity : 

Maximum liner wear— The 
largest diameter found regardless 
of location. 

Liner wear— The numerical 
average of the diameters perpen- 
dicular to and parallel with the 
erank pin. These taken at the 
location of the center of the top 
compression piston ring when in 
its extreme top position. 

Out -of-round liner wear — 
“Maximum liner wear” minus the 
smallest diameter measured at 
the same height as the “maximum 
liner wear.” 

It is rather difficult to say just 
when a given liner is no longer 
serviceable. The practice of many 
companies, however, is to start 
proceedings when the liner wear 
has reached five thousandths inch 
(0.005) per inch of diameter. This 
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standard, of course, is based on 
the assumption that there are no 
unusual tapers or out-of-round 
conditions. 

Remove inspection plates from 
water jackets and examine for 
scale. 

Piston Pins, Bearings, etc. 

There are so many types of pis- 
ton pins, piston pin bearings, con- 
necting rods and crank-pin bear- 
ings in use that it is difficult to 
set up an inspection procedure 
that will cover all. In any case, 
however, the clearance between 
moving parts should be deter- 
mined. If the piston-pin bearing 
is of the adjustable type, the mat- 
ter of compensating for wear is 
simple. If it is a bushing in the 
rod or in the piston, the job be- 
comes one of replacement. The 
amount of clearance recommended 
for piston-pin bearings fluctuates 
between wide limits. For quiet 
operation this value varies from 
approximately twenty-five hun- 
dred-thousandths inch (0.00025) 
per inch of diameter for babbitt 
bearings to eight ten-thousandths 
inch (0.0008) for bearings made 
of certain types of high lead 
bronze. The condition of the pin 
should be checked for flat or out- 
of-round, scores, or evidence of ex- 
cessive wear. 

For the purpose of discussion, 
the alinement of a connecting rod 
with marine-type piston-pin and 
crank-pin bearings will be as- 
sumed. To thoroughly check the 
alinement of this assembly, it is 
necessary to use a surface plate, 
dummy pins or mandrels, microm- 
eters or dial gages, and shafting 
level. With this type of bearing 
the bore will be checked in the 
same manner on both crank-pin 
and piston-pin bearings. Place 
the flat surface of the bearing 
shell on a surface plate. With 
a thin feeler gauge fifteen ten- 
thousandths inch (0.0015), deter- 
mine any warpage, rough spots 
or uneven surfaces. 

When the corrective measures 
have been applied and the bearing 
sets flatly on the surface plate, 
place a level on the shim surface. 
This surface should have the same 
slope as the surface plate. Now 
place the dummy pin in position 
and measure from each end of the 
pin to the surface plate with mi- 
crometer; if the bore of the bear- 
ing is parallel with the rod foot 
pad or flat surface, these meas- 
urements will be the same. Ex- 
treme care should be exercised to 
keep these misalinements as near 
zero as possible. 
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The next logical step in check- 
ing the connecting rod assembly 
is to see that surfaces of both 
connecting rod feet are smooth 
and true. To do this, set the rod 
in a vertical position on the plate 
and check for openings between 
plate and foot face. Repeat this 
procedure on each end of the rod. 
Now lay rod in a horizontal posi- 
tion and level the crank-end foot. 
In this position, the piston-pin- 
bearing foot should also be level. 
This check is made on the basis 
that the bearing bolt holes through 
the feet are symmetrical. If there 
is any doubt about the symmetry 
of the bolt holes, insert the fitted 
bolts and make level readings 
from the top of these bolts. Ob- 
viously, any misalinement in any 
direction must be corrected before 
making further investigation. 

The rod feet must also be 
parallel to each other in a plane 
parallel to the piston and crank 
pins. Determine this by placing 
the rod in a vertical position with 
the crank pin foot resting on the 
surface plate. If the foot sur- 
faces are in alinement, the dis- 
tance from the surface plate to a 
straight edge laid across the pis- 
ton pin foot will be the same on 
both sides of the rod. With all 
discrepancies corrected, assemble 
the rod and bearings, leaving out 
the shims and tighten bearing 
bolts sufficiently to clamp the 
dummy pins in place; that is, so 
the crank-pin dummy fits squarely 
in the upper half of crank pin 
box and the piston-pin dummy 
lays flatly in the lower half of 
the piston pin box. With these 
in place, level the crank-pin 
dummy. 


Checking the Pistons 

If bearings have been accu- 
rately bored, the piston-pin man- 
drel will also be level. Any mis- 
alinement found can usually be 
corrected by proper scraping of 
the bearing. While the parts are 
thus assembled, a check on previ- 
ous measurements should be made. 
With inside micrometers, measure 
distance between dummy pins on 
each side of rod. If these distances 
are found to be the same, it may 
be assumed that the checks made 
with corrections to allowable tol- 
erances have produced a well- 
alined assembly. Remove man- 
drels and assemble piston-pin 
bearing with proper clearance. 
Tighten bolts in the manner here- 
after recommended for connect- 
ing-rod bearing bolts. 

The piston should now be ecare- 
fully checked for mechanical de- 


fects and wear. Inspect each 
piston-ring groove for rough and 
worn ring seats. Determine the 
ring-groove width with conven- 
tional adjustable plugs, gage and 
outside micrometers, or with reg- 
ular plug gage and graduated 
feelers. With an outside microm- 
eter, measure the diameters of 
the piston skirt both perpendicu- 
lar and parallel to the piston pin. 
On the usual trunk-type piston, 
these two measurements should 
not differ more than three ten- 
thousandths inch (0.0003) per inch 
of diameter. Compare the piston 
skirt diameter with the minimum 
liner diameter. 


Crankpin Adjustment 


The piston and connecting rod 
can now be assembled and low- 
ered into place. Assuming that 
the crank-pin bearing has already 
been inspected and fitted, the re- 
maining problem is to adjust it 
to the crank pin. Assemble the 
bearing in place with the original 
shims. Place lead wires in the 
bearing cap similar to the outline 
above for main bearings. With 
the original clearance thus ob- 
tained, remove sufficient shims to 
insure desired clearance when the 
bearing bolts are tightened. 

The tightening of connecting- 
rod bearing bolts has been a sub- 
ject of much discussion in recent 
years. Some engine operators still 
recommend the use of so-called 
cheaters or sledges to place the 
proper tension in these bolts. The 
dangers in this practice are ap- 
parent. Others prefer to use 
shear-type wrenches. 

Perhaps the most accurate 
method of tightening these very 
important bolts is by accurate 
measurements. The following pro- 
cedure is recommended. First, as- 
semble the bearing in the usual 
manner. Run the nuts down on 
the bolts just hand-tight. Meas- 
ure the length of each bolt with 
a micrometer. Now tighten the 
bolts until further measurements 
indicate an elongation of a pre- 
determined amount. It will be 
necessary to accurately determine 
the proper elongation of bolts for 
each size and type of engine. The 
length and cross-section of bolt, 
inertia forces and allowable unit 
stress will be the determining fac- 
tors. 

Thus, the inspection of these 
major moving parts of the engine 
has been completed. Parts thus 
inspected and irregularities cor- 
rected will give long hours of 
trouble-free service. 
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PUMPING PROBLEMS 
in the Paper Industry 


Water is the paper man's conveyor belt for raw material 
handling, says the author before the Hydraulic Division 
of the A.S.M.E. and as such the problem of pumping is 
much more complex than when only water is involved 


By M. L. EDWARDS 
Weyerhaeuser Timber Co. 


HYDRAULICS plays an impor- 
* tant role in America’s tenth 
largest industry, the manufacture 
of pulp and paper, which uses ap- 
proximately 300 lb. of water in 
making each pound of paper that 
it produces. Pipe lines, tanks, 
pumps, valves and flumes act as 
the production line and water as 
the conveyor belt upon which ma- 
terial is handled. 

Water is used as a medium for 
suspending pulp fiber in manufac- 
turing processes. It distributes 
chemicals in the pulp and later 
cleanses the fiber of these chemi- 
eals. It carries away impurities. 
It permits screening and refining 
and, finally, is used to weave the 
tiny fibers together forming the 
smooth sheet of paper. 

The elements of a simple paper 
mill arranged as a schematic dia- 
gram of water flow are shown in 
the drawing. The diagram is in 
perfect flow balance for a uniform 
production through the mill of 
100 t. of paper in 24 hr. In order 
of flow, the diagram shows di- 
gester, blow pit, washer, storage 
tank, screens, washer, refiner (or 
beater), storage tank, and paper 
machine. The rates of flow are 
shown graphically by the width 
of the flow band. Shaded portions 
indicate relative density of the 
pulp in the water. This is known 
as “consistency” and percentages 
shown indicate consistency as the 
ratio of pulp to water. Thus a 3 
per cent consistency would be a 
ratio by weight of 3 parts of dry 
pulp to 97 parts of water. 


Pulp as a Fluid 

The digester is shown deliver- 
ing pulp into the blow pit at 10 
per cent consistency at a rate of 
150 g.p.m. This is an average fig- 
ure, as cooking in the digester is 
a batch process and the contents 
of a full digester is blown into 
the pit at one time. Pulp is drawn 
at a uniform rate from the blow 
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pit, however, and is so delivered 
throughout the mill. 

Pulp enters the system from 
the digester and leaves the system 
at the paper drier at a flow rate 
of 150 g.p.m. and at a consistency 
of 10 per cent at both points. A 
flow of 6000 g.p.m. of fresh water 
enters the system at the top of 
the diagram, and 6000 g.p.m. of 
discarded water leaves by the 
sewer at the bottom. A study of 
hydraulic balance in a paper mill 
assists the operator in solving 
many problems of mill flow and 
water and stock economy. 


Consistency 

A thorough understanding of 
the nature of paper pulp as a 
hydraulic fluid is a cornerstone in 
any study of paper-mill hydrau- 
lies. The subject bears directly 
upon the solution of one of the 
paper-mill engineer’s most per- 
plexing problems, which is the 
flow of pulp through pumps and 
pipe lines. The subject will be dis- 
cussed under the heads of consist- 
ency, freeness, and entrainment 
of air. 

In a strict sense, paper pulp is 
the fibrous material of which pa- 
per is made. About the paper mill, 
however, the word “pulp” often 
refers to a water suspension in 
which the pulp fiber, by weight, is 


ea small percentage of the afore- 


mentioned total. In other words, 
“pulp” refers to liquid pulp. 


Hydraulic qualities of a pulp 
suspension are, of course, derived 
entirely from the water. Pulp is 
a solid. On increasing the ratio of 
pulp to water from low consisten- 
cies, the character of the mixture 
changes from that of a pure 
liquid, gradually assuming that 
of a solid as the consistency 
reaches the higher values. 

“Freeness” is that quality of 
pulp which permits it to give up 
water by drainage. The opposite 
to freeness, which is “slowness,” 
is the quality of pulp to retain 
water when drainage is permitted. 
A number of laboratory tests have 
been devised to measure freeness. 
These tests in general consist of 
a measurement of the quantity of 
water which will drain from a 
specified sample through a stand- 
ardized wire mesh in a given 
time. 

Freeness affects the hydraulic 
qualities of pulp. Lowering the 
freeness of a pulp decreases its 
solid characteristics and increases 
its liquid properties as already 
mentioned under the subject of 
consistency. In other words, from 
the standpoint of pulp flow 
through a pump or pipe line, 3 per 
cent consistency of free, unbeaten 
stock might have the same prop- 
erties as a 4 per cent consistency 
of slow beaten stock. 


Entrainment of Air 

An average hemlock pulp fiber 
is about 4% in. long, and if it were 
round in cross section would be 
approximately 1/1000 in. in dia. 
It has a unit tensile strength equal 
to some grades of steel and for its 
size has a remarkable stiffness to 
resist bending. The tubular fiber 
structure when suspended in wa- 
ter is easily tangled with other 
fibers or matted into a sheet. It 
has a marked tendency to floceu- 
late or combine with other fibers 
into bundles which act as units in 
flow. These “flocks” as they are 
called form in all pulp at high 
consistencies; and in some cases 
they occur in consistencies as low 




















Schematic diagram of water flow in a typical paper mill 




















as %4 per cent. The size of the 
flocks and their tendency to form 
depends upon consistency, length 
and stiffness of the fiber, and the 
nature of flow to which the pulp 
is subjected. 

At points in a system of flow 
where consistency is being changed 
by adding or removing water, 
flocks absorb or give up water. 
When dilution becomes extreme, 
the bundles are dispersed and the 
fibers lose contact with each other. 
At this point the fluid assumes the 
free-flowing character of water. 
All pulp of consistencies which 
will support flocculation is sub- 
ject to entrainment of air. In 
other words, air may be held by 
any pulp suspension that is dense 
enough for the entanglement of 
fibers. 


Entrainment of air is a serious: 


problem wherever a centrifugal 
pump is involved. The vortex of 
the pump separates the air from 
the pulp and causes it to collect 
near the center of rotation. Puck- 
ets of air thus formed reduce flow 
and may interfere with produc- 
tion. In some applications spe- 
cial agitating devices are required 
to relieve the pulp of excessive 
air. 

Troublesome air in pulp has 
been a subject of research by 
pump designers since the intro- 
duction of the centrifugal pump 
into this service. Only in the last 
few years has substantial progress 
been made in this field. 


The Flow of Pulp 

Delivery of paper pulp through 
pumps and pipe lines is the paper 
industry’s means of handling ma- 
terial. Many of the pump manu- 
facturers offer a full series of 
pumps designed exclusively 
around the problem of handling 
heavy pulp stock. The style of 
centrifugal pump generally used 
for this service is of the single- 
end-suction type with a large 
ported compound impeller having 
two or three open-type blades. 

Some pump designers use an 
inlet connection two and even 
three pipe sizes larger than the 
discharge in order to get low ve- 
locities on the approach to the 
impeller. Others prefer a rela- 
tively small impeller eye to get 
low blade velocity at the point 
the pulp is picked up. The re- 
cent tendency has been toward 
the small inlet size which, in gen- 
eral, is one pipe size larger than 
the discharge connection. 

Some pump manufacturers 
have advertised their equipment 
as capable of pumping stock up 
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to 7 and 8 per cent consistency. 
This may have been done in cases 
where conditions were ideal, but 
in general a 4 to 5 per cent free 
stock is as high a consistency as 
can be handled with assurance. 
As the higher consistencies are in- 
clined to carry greater quantities 
of air, the limiting factor may 
prove to be air instead of lack 
of fluidity. 

Heavy pulp flowing through a 
pump or pipe line is greatly re- 
tarded by friction. Pipe-line cal- 
culations may be made by use of 
friction curves which are avail- 
able from a number of different 
sources. Curves shown in the 
book of standards of the Hy- 
draulic Institute cover both sul- 
phite and groundwood pulp. 


Pump Kinks 

sulphite curves show 
greater friction than ground- 
wood. Sulphate or kraft pulp 
has greater friction than sulphite. 
Soda pulp falls between sulphite 
and groundwood. In general, all 
pulp friction curves refer to free 
stock of the kind of pulp for 
which they are drawn. Friction 
values may be modified if the 
stock has been beaten. 

To illustrate relative values of 
pipe friction in pulp as compared 
to water, the curves from the 
book of standards show in a 6-in. 
iron pipe at 500 g.p.m. of water 
flow a friction loss of 3.3 ft. per 
100 ft. of pipe, while 4 per cent 
sulphite pulp shows a loss of 54 
ft. under similar conditions of 
operation. 

The location of all pumps for 
handling pulp stock should be 
such that the supply will have 
as much gravity head as possible 
for feeding into the pump. A 
suction lift into a pulp pump is 
sure to be a source of trouble. 

A multiple discharge in a line 
leading from a pump is to be 
avoided. It is almost impossible 
to make pulp flow from one pump 
to two different points of des- 
tination at the same time. When 
this is tried, slight variations in 
consistency will cause the head 
in one of the branch lines to rise 
above that of the other branch 
line with the result that all of 
the flow of pulp will be discharged 
through the branch having the 
lower head. When this occurs, 
water will drain from the pulp 
in the line that has no flow, form- 
ing a plug of hard matted fiber. 
A plug of pulp thus formed may 
become so hard and tight that 
it is necessary to disassemblé the 
pipe for removal. 


The 


Instrumentation of flow in any 
pipe line where pulp fiber is en- 
countered is extremely difficult 
owing to the tendency of the 
fiber to plug up the small pipe 
openings by which pressure meas- 
urements are taken. Owing to the 
practice of the industry to oper- 
ate at a known tonnage or rate 
of pulp flow through parts of the 
mill, a close approximation of 
the quantity of liquid flow may 
be calculated from consistency 
tests made at or near the point 
where the check is to be made. 

This is done by use of the for- 
mula: Flow in gallons per minute 
equal Mill production (t. per da.) 
times 167 divided by (Consist- 
ency in per cent). 

A study of the mill flow dia- 
gram will reveal how universally 
the method may be used. 

As an example in using this 
method of checking the rates of 
flow at a point where water is 
being added to the flow of pulp, 
consistency samples may be taken 
from the stream before and after 
the dilution. The difference be- 
tween the calculated flow values 
at these points would give the 
approximate quantity of dilution 
water used. 


ICE PREVENTION 


TO PREVENT ice from collecting 
against the Grand Coulee Dam in 
the winter, the Bureau of Reclama- 
tion is installing an ice-prevention 
system that will provide a curtain 
of air bubbles through the water 
against the upstream face. A thou- 
sand small nozzles, attached to pipe- 
lines situated below the surface of 
the large reservoir and fed by four 
compressors, will each blow from 
2 to 3 c.f.m. of air into the water to 
keep it constantly agitated. 

This will prevent ice from form- 
ing near the trashracks, vrotecting 
the entrances to the tubes which 
carry water to the turbine-gener- 
ators in the powerhouses and to 
pumps of the future irrigation 
pumping station. Ice formations, if 
allowed to remain, could damage 
the concrete columns and upstream 
face and interfere with the gates. 

A 4in. supply line has heen 
laid in one of the galleries or tun- 
nelways inside the dam, to carry the 
air to branches of 1-in. copper tub- 
ing embedded in the concrete, and 
through these to the pipes along the 
upstream face. The capacitv of the 
system is rated at 380 ¢.f.m. The 
nozzles, equipped with 14-in. open- 
ings, have been installed at several 
levels, varying from 8 to 51 ft. below 
the water line. 
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The Easy Way to Select 
ECONOMICAL CHIMNEY SIZES 


The author's contention is that arbitrarily selected and sized chimneys 
result in more smoke nuisance than all other causes combined. After 
developing the theory behind chimney design he presents a new 
table which is easier to use than previous tables. It. is arranged in the 
same form as Kent's well known table but designed to take into 
account factors which Kent considered as constants, or, neglected! 


By J. G. MINGLE 


O ALL intents and purposes, a 

natural-draft chimney may be con- 
sidered as an air pump similar to an 
induced draft fan. It has operating 
characteristics which are similar in all 
respects to those of centrifugal fans 
and blowers, and centrifugal pumps. 
Centrifugal fans and blowers, and cen- 
trifugal pumps, are classified into a 
general group of plant auxiliaries 
which may be termed as _ pressure 
transformers and among which should 
be included natural-draft chimneys. 
Each type of pressure transformer is 
subject to a performance interpretation 
by means of performance character- 
istics which are the plotted results on 
cross-section paper of a laboratory test 
made under arbitrarily imposed oper- 
ating conditions. 

These laboratory tests parallel 
closely. the actual operating conditions 
to which the fan or pump will be sub- 
jected in the plant in which it will 
ultimately be installed. Each type of 
pressure transformer, including the 
chimney, has: a head-capacity curve 
which expresses the relationship be- 
tween the head, or draft, created and 
the capacity delivered; a horsepower 
curve which indicates the amount of 
energy involved in effecting the head- 
capacity relationship; and an efficiency 
curve which expresses the relationship 
between the energy output and the 
energy input. 


Variables Cannot Be Neglected 


In the selection of the required size 
of a centrifugal fan for a definite set 
of operating conditions, it is necessary 
to know the temperature of the gases 
to be handled, the mean atmospheric 
temperatures, the unit weight of the 
gases, the elevation of the plant above 
sea level, and in addition the amount 


1The author’s reasons for feeling that 
Kent’s Table of Chimney Sizes for Com- 
mercial Horsepower are outmoded for 
present day practice are fully developed 
in a letter appearing on page 94 of the 
June, 1941 issue of POWER PLANT 
ENGINEERING. The table in this 
article is the new one promised by the 
author in his June letter as a replace- 
ment of Kent’s table and in a form easier 
to use than the one on page 66 of the 
December, 1940 issue under the title 
“Relation of Chimneys to Smoke Abate- 


nt. 
2This idea was developed fully by 
Mr. Mingle in an article which appeared 


on p. 245 of the April, 1939 issue of 
POWER PLANT ENGINEERING, 
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of gases to be delivered and, what is 
of equal importance, the total dynamic 
draft against which the fan is to oper- 
ate. Likewise, in the selection of a 
centrifugal pump, it is necessary to 
know the amount of water to be de- 
livered and the total dynamic head 
against which the pump is to operate. 

Since the operating characteristics 
of a natural-draft chimney are similar 
to those of centrifugal fans and pumps, 
the selection of the required size of a 
chimney involves not only a definite 
knowledge of the chimney-gas temper- 
ature, the mean atmospheric tempera- 
ture, the unit weight of the gases, the 
elevation of the plant above sea level, 
the friction coefficient and the amount 
of gases to be delivered, but also the 
total dynamic draft against which the 
chimney is to operate. 


No Gas Core 


Gases within a chimney are non- 
compressible and there is no such con- 
dition as a core of gases flowing 
through a so-called ring of non-flowing 
gases adjacent to the chimney walls. 
The velocity of the gases next to the 
chimney walls is of course slightly less 
than that in mid-stream but there is 
considerable of a velocity of the gases 
adjacent to the walls and it is absurd 
to consider this velocity as being equal 
to zero. 

Velocity of the chimney gases is the 
mean velocity throughout the section. 
Gases passed on to the chimney by the 
furnace must get out of the chimney 
with a certain mean velocity in feet 
per second and are not 
squeezed into a smaller 


given by the general equation, 
D = Ka VW/V 


and the required height by the general 
equation, 


H=D, + [de — Ks (V?+ D)] 


where 

D=required diam. of chimney, ft. 

H = required height of chimney, ft. 

W=maximum amount of gases 
generated by the furnace and passed on to 
the chimney, Ib. per sec. 

de== theoretical draft per ft. of 
chimney, in. of water 

V=velocity of chimney gases, ft. 
per sec. 

D,= total 
water 

Ka and Kn = constants which take 
into account the temperature and den- 
sity of the chimney gases, the tempera- 
ture and density of the atmosphere, the 
barometric pressure corresponding to 
elevation and the friction coefficient. 

It will be seen that there will be as 
many sizes of chimney as there are values 
of velocity to be assumed. 

As a typical example, let it be as- 
sumed that the total dynamic draft 
requirement is 1.17 in. of water, the 
maximum amount of gases generated 
and passed on to the chimney to be 
delivered is 116 lb. per sec., and that 
the chimney-gas temperature is 600 
deg. F., the mean atmospheric tem- 
perature 62 deg. F., the chimney-gas 
unit weight 0.08 Ib. per cu. ft., the 
friction coefficient 0.018 for sooted sur- 
faces and that the plant is at sea level. 

Table I gives the required diameter 
and its corresponding height for vari- 
ous assumed velocities. The required 
sizes vary between a diameter of 27.38 
ft. and a height of 167 ft. for a chim- 
ney-gas velocity of 5 ft. per sec. and 
a diameter of 7.31 ft. and a height of 
867 ft. for a chimney-gas velocity of 
70 ft. per sec. 

Of this assortment of sizes, the 
question arises as to which one to se- 
lect. All other factors being equal, 
the most natural selection is the one 
whose cost will be least. On this as- 
sumption, the factors HD (product of 
diameter and height) is the cost cri- 
terion. Hence, the size whose cost 
will be least will be that whose HD 
factors will be least. 


dynamic draft, in. of 


Table |. Chimney sizes for various chimney gas velocities 








stream, or core, to pro- 
duce a higher velocity. 
This so-called 2-in. non- 
effective area does not ex- 
ist in circular ducts con- 
veying non-compressible 
gases at a relatively low 
velocity. In other words, 
there is no diminution of 
the area of the chimney. 
The gases have a definite 
mean velocity while flow- 
ing through the entire 
area of the chimney. 

The required diam- 
eter of a chimney is 


Velocity of 
chimney- 
gases, 
ft. per sec. 


Product of 


Required 
diam. and ht. 


Required 
height, 


diameter, 
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Table Il. Mingle's Table of Economic Chimney Sizes based on: a 
chimney-gas temperature of 600 deg. F.; a mean atmospheric tem- — 
perature of 62 deg. F.; a chimney-gas unit weight of 0.08 Ib. per 
cu. ff.; a mean friction coefficient of 0.018 for sooted surfaces; and, 


sea level elevation. 





Height of Chimney, ft. 





Diam. of 
chimney, | 
ft. and in. 
3’0” 6 

0.59 0.74 


3'6” 


8 8 8 8 
0.59 0.74 0.88 
4'0” 12 12 12 
0.59 0.74 0.88 
4’6” 16 «16 16 
0.59 0.74 0.88 
21 21 21 
0.59 0.74 0.88 
26 26 26 
0.59 0.74 0.88 
6’0” 33 33 33 
0.59 0.74 0.88 

6’6” 39 39 
0.74 0.88 

i 49 49 
0.74 0.88 


76” oo gg 58 
0.74 0.88 


5'0” 


5'6” 


8’0” 68 68 
0.74 0.88 


8'6” 
9'0” 
9'6” 
10’0” 
106” 
11'0” 
11'6” 
12°0" 
12'6” 
13'0” 
136” 
14'0” 
14'6” 
15'0” 
15'6” 
16'0” 
16’6” 
170” 
17'6” 
180” 
186” 
190” 
19'6” 


20’0” 


12 
1.03 
16 
1.03 


21 
1.03 
26 
1.03 
33 
1.03 
39 
1.03 
49 
1.03 
58 
1.03 


68 
1.03 


9 79 
1.03 


91 
1.03 


104 
1.03 


119 
1.03 


134 
1.03 


151 
1.03 


169 
1.03 


187 
1.03 


207 
1.03 


228 
1.03 


252 
1.03 


275 
1.03 


301 
1.03 


328 
1.03 


355 
1.03 


384 
1.03 


415 
1.03 


446 
1.03 


480 
1.03 


516 
1.03 


553 
1.03 


590 
1.03 


630 
1.03 


670 


100 125 150 175 200 225 
Upper figures—capacity, lbs. of gases per sec. 
Lower figures—available draft, in. of water. 


21 
1.18 


26 


1,18 
33 
1.18 
39 
1,18 
49 
1.18 
58 
1.18 
68 
1,18 
79 
1,18 
91 
1.18 
104 


1.18 


119 
1,18 


134 
1,18 


151 
1.18 


169 
1.18 


187 
1.18 


207 
1,18 


228 
1.18 


252 
1.18 


275 
1.18 


301 
1.18 


328 
1.18 


355 
1.18 


384 
1.18 


415 
1.18 


446 
1.18 


480 
1.18 


516 
1.18 


553 
1.18 


590 
1.18 


630 
1.18 


670 


1.03 1.18 
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Therefore, that velocity 
which will result in a chim- 
ney size whose HD factors 
will be the least is the eco- 
nomical velocity whose value 
will determine the economi- 
cal chimney size. The cost 
of the chimney size deter- 
mined by the economical 
velocity will be less than 
that of any other size as 
determined by any other 
velocity. 

The equation for the eco- 
nomical velocity is devel- 
oped by deriving an equa- 
tion for HD in terms of V, 
differentiating this equation 
with respect to V, equating 


the resulting expression to . 


zero and finally solving for 
Ve, the economical velocity. 
This equation may be repre- 
sented in its simplest form 
by the expression, 
V.e= KyW'M5 

where Ve = economical 
chimney-gas velocity, ft. per 
sec. 

W= maximum amount 
of gases to be delivered by 
the chimney 
and Ky=a constant which 
takes into account the chim- 
ney-gas temperature and 
density, the atmospheric 
temperature and density, the 
friction coefficient and the 
barometric pressure corre- 
sponding to altitude. (In the 
example, Ky= 14.4.) 

Substituting the simpli- 
fied equation for V. in the 
simplified equation for the 
required diameter, then the 
equation for the economical 
diameter D. in ft. is equal to, 

D.=1.5 W2/5 
Also substituting the simpli- 
fied equation for V. in the 
simplified equation for the 
required height, and since 
the theoretical draft per foot 
of chimney dt = 0.00703 in. 
of water, then the equation 
for the economical height 
H. in ft. is equal to, 

e=170D,; 
Whence, for a value of 116 
Ib. per sec. for W, 
D.=1.5 (116)2/5 
= 10 ft. 

and for a value of 1.17 in. of 
water for D,, 

a ase 117 

= 200 ft. 

Hence, the economical size 
for the operating conditions 
noted in the typical example 
is 10 ft. in diameter and 200 
ft. in height. 

The table of chimney 
sizes accompanying the arti- 
cle! in the Dec., 1940, issue 
of Power PLANT ENGINEER- 
ING was constructed in ac- 
cordance with the theory 
outlined above. This method 


of determining the required 
size of a chimney includes 
all of the factors which 
might affect the size in one 
way or another and has the 
added advantage of giving 
the most economical struc- 
ture from the standpoint of 
cost. The method is definite 
and complete, nothing being 
left to guess-work or the 
judgment of the one making 
the selection. 

This economical velocity, 
besides producing an eco- 
nomical chimney structure 
from the standpoint of cost, 
also effects a compromise 
between an excessively high 
capacity under reduced draft 
conditions and an excessively 
high available draft intensity 
under reduced capacity con- 
ditions. In other words, the 
economical velocity gives the 
chimney a “steep” draft- 
capacity characteristic. 

It is possible to select a 
specific and proper size of 
chimney for any set of oper- 
ating conditions as_ easily 
and methodically as is pos- 
sible to. select a specific and 
proper size fan for a similar 
set of operating conditions, 
but not by the use of Kent’s 
table. Fan manufacturers 
would never dream of at- 
tempting to select a proper 
size fan for a plant without 
definite information of the 
total dynamic draft require- 
ments, as well as the other 
operating conditions. 

It would not even be pos- 
sible to select a fan without 
knowing the draft require- 
ments against which it is to 
operate. But it has been the 
custom to make a _ guess- 
work selection of chimney 
sizes from Kent’s table with- 
out a knowledge of even the 
approximate draft intensity 
against which it is to oper- 
ate. 

A table of chimney sizes 
on the order of Kent’s table 
for chimney sizes may be 
constructed by solving for 
W and D; in the two simpli- 
fied equations for these fac- 
tors as follows: 

W =0.375 D5/? 
r= 0.00588 H 
Table II gives the chimney 
size for various amounts of 
gases to be delivered and 
required draft intensities, 
based on a mean atmospheric 
temperature of 62 deg. F., a 
chimney-gas temperature of 
600 deg. F., a chimney-gas 
unit weight of 0.08 Ib. per 
cu. ft., a mean friction co- 
efficient of 0.018 for sooted 
surfaces and sea level ele- 
vation. 
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CONSTRUCTION 
AND REPAIR 


Los Angeles Moves a 
Steel Tower 


By CLAYTON M. ALLEN 
Assistant Mechanical Engineer 
Design and Construction Division 
Los Angeles Bureau of Power & Light 


Movinc and raising transmission line 
towers has become routine work with 
the Construction Division forces of the 
Los Angeles Bureau of Power and Light. 
Due to the many unusual conditions 
surrounding the 22 ft. move of a 110,000 
v., double-circuit, 30 t., right angle tower 
carrying two circuits of 500,000 c.m. 
copper cable and one % in. steel ground 
wire, further mention may be of interest 
to utility engineers. 

The original reinforced concrete foot- 
ings for this tower were constructed in 
1926 and consist of a reinforced con- 
crete box set on four 36-in. diam. rein- 
forced concrete 84-ft. columns which 
were constructed in wells drilled with 
the customary well rig. A small section 
of the Los Angeles river channel at 
this point carried the run-off water dur- 
ing previous flood periods. The full 
dedicated width of the channel was 
never used and 25 towers of this line 
were located 15 ft. in the channel, which 
at the time of construction was on top 


Fig. |. The 132 ft. 90 deg. tower about one 

third of the way from the old footing, in the 

relocated river channel, to the new footing 

behind the retaining wall. Circuits cut at 

midnight Saturday were back in service at 
1:30 A. M. Monday 
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of the bank and out of the natural river 
course. 

The U. S. Army engineers are con- 
structing flood control works in this 
river channel, placing reinforced con- 
crete side walls and concrete bottoms 
for the full length of the dedicated river 
bed. The portion of the river bed be- 
tween the Union Pacific Railroad Cross- 
ing and Washington Boulevard Bridge 
was constructed with straight sides in- 
stead of sloping sides, and left about 
three-fourths of one of the Bureau's 


concreted in place, reinforcing I-beams 
were installed on the tower near its 
base in order to hold the structure rigid 
during moving operations. Four 24 by 
7 in, I-beams were installed on the foun- 
dations for moving tracks. Four 14 by 
5 in. I-beam shoes 18 in. long were at- 
tached to the tower legs and the sup- 
porting structure. With all moving track 
beams -rigidly cross-braced, the lower 
tower members were removed and re- 
placed with temporary bracing to facili- 
tate moving operations. 

A clearance was taken out on the 
line at midnight, Saturday, October 26, 
and the conductors were disconnected 
one by one and the back guys were re- 
leased in a predetermined sequence until 
all were removed, and all but the neces- 
sary moving guys remaining. The splice 
connections between the tower legs and . 
the stubs were then removed. 

By using hydraulic jacks, the 30 t. 
tower was raised so that 1% in. steel 


Fig. 2. The new foundation was made solid and slightly lighter because it is back of the 

flood control wall and out of the channel. Openings in the new foundation are for anchor 

rods for the steel sheet piling which will be installed when the old foundation is demolished. 

As the tower was moved the diagonal stay-bracing on the middle rail beam for the East 

leg was removed and installed to the rear of the tower leg. Note the stubs in place ready 
for the legs to be bolted on 


towers projecting in the completed river 
channel. 

The tower was moved at the request 
of the U. S. Engineers, and although 
one of the reinforced concrete columns 
was used, it was necessary to drill three 
new wells for columns, reconstruct a 
new concrete box-like structure, and 
move the tower over on this new 
foundation. Temporary guy cables were 
installed on the basket of the tower 
anchoring same across and down the 
river to relieve the strain from the East 
leg of the tower so that the concrete box 
around that leg could be cut away and 
the new box foundation constructed 
using this old column and the three new 
ones. 

With a new foundation consisting 
of one old stub and three new stubs 


rollers 8 in. long between flanged ends 
could be placed between the four moving 
shoes and the four I-beam tracks. At 
1:30 P.M. Sunday the signal was given 
to start moving. The hoistmen operat- 
ing the double-drum,  gasoline-driven 
hoist started pulling the tower over to 
its new position while the back and side 
guys were being released. 

Actual moving operation consumed 
about 1% hr. As soon as approximately 
50 per cent of the bolts in tower leg to 
stub connections were replaced and all 
diagonal braces replaced, the line crews 
started replacing the conductors and 
the ground wire, in a sequence prede- 
termined by conference between design 
and construction forces prior to start 
of operations. This was after they had 
been shortened on one side and length- 
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Fig. 3. Close up of the moving shoes show- 
ing the 1/2 in. steel rollers with flanged ends 


ened on the other side of the tower to 
take care of proper tension with the 
tower in its new location in accordance 
with calculations of the design engi- 
neers. 

Lines were restored to service at 
1:30 A.M. Monday, allowing the Bur- 
eau’s Loop Transmission about the City 
to function normally again, and the 
U. S. Army Engineers to close the gap 
in their flood protection wall, removing 
the obstructions to the smooth flow of 
the waters of the Los Angeles River 
at flood periods. 

All operations were carried out un- 
der direct supervision of James F. 
Moran, general construction superin- 
tendent, and Charles W. Ragan, con- 
Struction superintendent, assisted by 
James A. Joyce, chief transmission line 
patrolman, and under direction of R. R. 
Robertson, engineer of design and con- 
struction, and G. E. Benkesser, superin- 
tendent of construction. 


Redeemables 
By Atomizer John 

TAKE a deep breath and hold it while 
lighting a burner; in case of a flash 
back no hot gases or flames will be 
drawn into the nose or lungs. 

Respirators should be worn while 
cleaning tubes. The abrasive dust 
quickly irritates the membranes of the 
air passages. This may later result in 
sinus infection, colds or even lung 
trouble. 

Safety goggles are strong enough to 
stop a piece of flying metal which if 
it struck the eyelid would go com- 
pletely through it and the eye. They 
also keep out particles of dust which 
cause eye irritation, which may result 
in painful sties, dry eyes or infected 
tear glands. 

When working around an electric 
welder the wearing of light tinted 
safety goggles which cut out the ultra- 
violet rays will eliminate many head- 
aches and, more serious, eye burns. 

A scratch, not first-aided, is a gilted 
door inviting the entry of infectious 
germs, 
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When working above other men 
with tools, a short piece of sash cord 
tied to the handle of the tools and the 
other end tied to some fixed point may 
make the tools more awkward but it 
will raise the life-expectancy of the 
men working below. 

If heavy oil which is hotter than 
212 deg. F. is splashed upon a work- 
man, do not attempt to peel the oil off. 
The surface under the oil is sterile, the 
only one qualified to remove the oil is 
a doctor. 

Never slap lubricating oil, lard, but- 
ter or any greasy substance on a seri- 
ous burn, for most doctors today use 
a burn treatment which is not effective 
if oil or grease is present, hence the 
application of any of the oily substances 
will delay effective treatment until it 
has all been removed. 

The average 110 v. extension cord 
should not be used for tubes, drum or 
any other inspection where moisture is 
encountered. A 6 v. extension or flash 
light is much safer. 

A pair of tongs, made like ice tongs, 
with one or two hand grips make the 
handling of hot oil or gas burners 
much safer and easier. 

A bucket of clean water or an open 
shower spray may save an operator 
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from serious chemical burns, especially 
in the eyes, when handling water treat- 
ment or testing chemicals. 

Fuller’s earth or dry cement 
sprinkled on oil spots makes them al- 
most skid-proof and easy to clean up. 

All men working around fuel burn- 
ing equipment should be taught to 
identify heat exhaustion and trained. to 
treat a patient suffering from it. 

A pound of vaporized gasoline when 
ignited in a closed space releases the 
force equivalent to 86 lb. of 40 per cent 
dynamite. Gasoline should never be 
used to clean floors, machinery or 
clothes. 

Stationary engineers have a very 
reasonable insurance rating, the only 
way this can be continued is by estab- 
lishing a definite set of safety rules in 
each individual plant and intelligently 
following them. In case of an emer- 
gency the best protection of life and 
equipment is to have the men trained 
in advance what their individual duties 
are. When nothing is left to chance 
or luck — that’s safety. 

x k * 

In an eastern plant a bad case of 
corrosion in the base of a steel chimney 
was successfully handled by filling the 
base of the stack with concrete. 
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Must you have all these lights? How about helping us cut 
down on the overhead? 
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An Armature 
Testing Kink 


By P. C. Ziemke 

SoME YEARS ago I had a novel experi- 
ence when a 4 t. electric locomotive 
developed a bad armature and it was 
considered expedient to replace it be- 
fore a bad burnout occurred. 

When the factory wound spare was 
in place and the locomotive was started 
the machine leaping up and down in 
regular rythm as it rolled forward. 
Reversing the unit made no change, 
the bucking bronco style still per- 
sisted. Then followed several hours 
of intensive searching for the elusive 
trouble but with no results the bronco 
still bucked. Finally another machine 
was pressed into service from a less 
busy section and the balky armature 
was taken up to the shop for a thor- 
ough check up. 

There the unit tested favorably when 
every known type and kind of equip- 
ment was used on it. That evening a 
grizzled old street car repair man was 
consulted and a new trick was learned. 
Early the next morning we used a 
hunting compass to explore each arma- 
ture coil as it passed under the needle 
with a light current applied. As the 
separate coils moved on the needle 
swung forward and back in even stride 
until suddenly the needle reversed its 
swing and the trouble was bared, noth- 
ing more serious than a reversed coil 
but a real trouble maker nevertheless. 
That explained why the machine 
bobbed up and down as the polarity and 
flux reversed under the brushes with 
each revolution of the armature. 


How to Determine a 


e 
Transformer Ratio 
By S. H. Coleman 

TRANSFORMER ratio is the numerical 
relation existing between the no-load pri- 
mary and secondary voltages. It occa- 
sionally becomes necessary to determine 
this ratio in the field, especially where 
the name plates ordinarily bearing this 
information have become lost or are 
illegible. In the case of large power 
transformers the comparatively small 
number of turns making up the coils 
makes the determination of this value a 
relatively simple matter. Small high 
voltage transformers present an entirely 
different problem, however, and require 
much more careful testing if accurate 
results are to be obtained. 

There are two commonly accepted 
testing procedures used to ascertain 
transformer ratios, namely the standard 
transformer, and, the voltmeter methods. 
When making a ratio determination using 
either of these means it is well to re- 
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member that the transformer should be 
energized with a current having a fre- 
quency as high or higher, and an im- 
pressed voltage either equivalent to or 
lower, than the values for which the 
unit was designed. 

Should the frequency be abnormally 
low or the voltage be too high, exciting 
current and core density will be un- 
duly large. In making the ratio test it 
is usually possible to use a voltage as 
low as 10 per cent of the rated voltage, 
except in the case of small transformers 
of 0.5 kw. rating or less and having an 
exciting current of more than 10 per cent. 
This is due to the fact that at low core 
densities the exciting current does not 
diminish as fast as the voltage, thus 
giving a small ratio error due to the 
leakage impedance drop brought about 
by the exciting current. 

Power transformer ratios are usually 
determined by the voltmeter method. 
In making this test two voltmeters are 
required, one to indicate the potential 
of the high voltage winding and the 
other that of the low voltage winding. 
Should potential transformers be needed 
in conjunction with the voltmeters, their 
ratios must be identical, or the meter 
errors will not compensate and a correc- 
tion factor will have to be applied. 

When making the test, simultaneous 
readings of the impressed voltage and 
the voltage induced in the other winding, 
should be taken. Following these read- 
ings, and with the same voltage on the 
same winding as before, the voltmeters 
should be interchanged. This test should 
be repeated at several impressed voltage 
values, differing, it is suggested, by 10 
per cent. The ratios obtained from these 
readings should check within 1 per cent. 
If errors greater than 1 per cent are ap- 
parent, meters should be recalibrated or 
a different set of accurate instruments 
obtained. 

Ratio measurements on transformers 
provided with tap changers should be 
taken on both the full winding, and on 
each of the other positions. Two sets of 
readings should be taken on each position 
interchanging the voltmeters in the man- 
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Connections for determining a transformer 
ratio by using a standard test transformer 





ner previously described. The same pro- 
cedure should be followed in testing 
transformers not provided with tap 
changers, but having taps brought out 
to a terminal board. 

Checking ratios by means of the stand- 
ard transformer method has a number 
of advantages, so far as distribution 
transformers are concerned. If the volt- 
meter method of ratio determination is 
applied to such transformers it is neces- 
sary to use voltages that are very nearly 
normal in order to secure accurate re- 
sults. This means that voltages of dan- 
gerous magnitude must be applied. Any 
attempt to use potentials very much be- 
low normal is likely to set up an appre- 
ciable error due to the drop caused by 
the load of the measuring instrument. 

In making a comparison by the stand- 
ard transformer method, a test trans- 
former of known ratio and having a 
number of taps covering a wide range 
in relatively small steps is most gener- 
ally employed. Necessary connections are 
shown in the wiring diagrams. Primaries 
of both transformers are connected in 
parallel. Secondaries are backed up so 
that. by first closing switch A, and then 
flipping it over to B, secondary voltages 
of the two transformers are obtained. 

With the switch at A, the voltmeter 
reading multiplied by the ratio of the 
standard transformer will give the im- 
pressed voltage across the transformer 
under test. From this known value and 
the voltmeter reading with the switch B, 
the ratio of the transformer can be eas- 
ily calculated. 

e e e 
Stops Slipring Pitting 
on Synchronous Motors 
By Myron Carl 

ONE OF THE vexing problems that con- 
front maintenance men at large plants 
where large synchronous motors of 
the older type are used is the tendency 
of the direct current to cause pitting 
of the slipring through electrolytic 
action at the point of contact with the 
brushes. This condition is exaggerated 
if the cast iron ring is not of the best 
quality for at best it is but a poor 
conductor of electricity. Again the 
number of brushes provided may be 
inadequate for the amperage or the 
brushes may be poorly chosen for the 
type of service. 

At one plant, a large mine where 
three 600-hp. synchronous motors 
were in constant service driving 2000 
c.f.m. air compressors, early attempts 
to alleviate the trouble consisted of 
“stoning down” the rings at periodic 
intervals followed by careful adjust- 
ment of the tension on the brush 
springs. Later, several new types of 
brush compositions were tried with 
only mediocre success. The addition 
of an auxiliary brush on each brush 
assembly helped considerably but the 
real solution was not discovered since 
at least one ring on each unit contin- 
ued to show abnormal wear. 

This was traceable to the polarity 
of the circuit, thus, the final solution 
was achieved by installing a 100 amp., 
double pole, double throw, case en- 
closed switch in each motor pit. This 
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switch was, and still is, changed from 
contact with the upper or lower clips, 
as the case may be, on the first of 
every month and a predated page in 
the station log book serves as a re- 
minder to the operator to perform this 
and various other tasks falling due 
that day. 

Thus by changing the polarity 
monthly and equalizing the wear on 
both rings as compared to the old 
arrangement, plus the other means 
previously mentioned, the  slipring 
trouble was corrected. 


Laundry Engineer Retreads 


Carbon Brushes 
By J. F. Fisher 
By vusING a good grade of metal 
cement or mender I find that two pieces 
of carbon brushes can be welded to- 
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Why Not Build Your Own 
Cylinder Truck? 


BY W. R. LINDEN 
The Linde Air Products Co. 
Newark, N. J. 

ALTHOUGH cylinder trucks are avail- 
able from manufacturers of welding and 
cutting equipment, many users of the 
oxy-acetylene process prefer to fabricate 





gether strong enough to use again. I am 
using these mended brushes on 220-v. 
d.c. reversing motors on cascade washers. 
They require little, if any, more atten- 
tion than a new brush and result in a 
saving of % on brush expense. 

My method is to square ends of the 
brush with file, apply a coat of metal 
cement and use a C clamp to compress 
the pieces firmly together. After stand- 
ing for about 10 hr. they are ready to 
use. Have also used the doweling meth- 
od successfully by drilling two holes 
about % in. deep in each carbon, using 
a copper wire about % in. long for 
dowels, then applying the metal cement 
and compressing the pieces together. I 
have used one set of these mended 
brushes for the past 10 mo. and they 
are still in service. Don’t throw away 
your short brushes, mend and use them. 
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their own trucks. The sketch below 
shows construction details for a sturdy 
truck which can be fabricated econom- 
ically from readily obtainable materials. 
If preferred, the cast iron wheels can be 
replaced with the “coaster-playwagon” 
type of wheel, or one of the many low- 
priced types of wheels available with 
pneumatic tires. 





Blowing a Trouble Away 
Drip PANS under small air-cooling 

units are usually more than ample for 

all normal conditions. However, in a 


few localities the humidity is sometimes 
so high that water is squeezed out of 
the air faster than it can evaporate. The 
problem was to get rid of this water 
without the nuisance of a drain connec- 
tion. 





The simple expedient of attaching a metal 

strip to the drip pan has eliminated the 

water-collecting nuisance under small air- 

cooling units. Strips are indicated by arrows 
numbered | and 2 


One day a Westinghouse engineer 
stood beside one of these machines in 
the laboratory. Puzzling over this prob- 
lem, he chanced to touch the blade of 
a screwdriver to the water in the drip 
pan in front of the condenser fan. To 
his. surprise water climbed up the blade, 
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Details of a sturdy truck for transporting cylinders. Numbers in circles on the truck refer to the small detail drawings at the sides 
























was blown off in a fine spray and evap- 
orated. Here was the answer to the 
problem, for air blowing past the screw- 
driver standing at an acute angle created 
behind the blade a vacuum that drew the 
water upward to form a spray. Now, 
by fastening a flat curved strip of metal 
so that one end dips in the tray, excess 
water is blown into a spray as rapidly 
as it collects. 


License Frames 
BY B. H. WHITEHOUSE 
Engineman in Charge 
Milwaukee County House of Correction 
Milwaukee, Wisconsin 

HAVE you ever visited different power 
plants just to see the machinery and 
equipment to be found there, and no- 
ticed the variety of engineers license 
frames in some of them? Some elab- 
orate, some average and some just within 
the law that states that they must be 
on display under glass in the engine or 
boiler room. Undoubtedly you have, 
the same as I have and will agree with 
me that such a display does not improve 
the general appearance of the room very 
much. For this reason I developed the 
frame shown by the sketch and consist- 
ing of a master frame and the auxiliary 
frames. 

This frame can be built to accom- 
modate almost any number of men by 
extending in a horizontal position as 
shown and the whole thing can be 
mounted above an instrument board or 
hung on the wall. If a larger number 
is required it is best to make them two 
or more frames high and as long as 
necessary. 

The auxiliary frames hinge out from 
the front of the master frame individ- 
ually and a convenient arrangement of 
clips makes the removal and insertion of 
the licenses only the work of a moment. 

The frame in the sketch shows only 
room for three licenses. The one actu- 
ally in use in the Milwaukee County 
House of Correction power plant is 
built for five licenses and is mounted 
above the instrument board in the office. 
The dimensions are such that it accom- 
modates a 10% in. by 12 in. license. The 
stock from which it was made is shown 
in the small sketches. 

Different mouldings can be used so 
that the frame will be as elaborate as 
desired. Paint or varnish will help adapt 
any color scheme or fancy. These 
frames are also useful for the posting 
of boiler inspection certificates, or any 
notice which requires posting under glass. 


To Make a Pump 


Self Priming 
By S. H. Coleman 


ENGINEERING of centrifugal pump in- 
stallations with suction lifts requires 
careful consideration of numerous fac- 
tors if expected performance is to be 
attained and operation is to be con- 
tinuously satisfactory. Not only must 
suction piping be designed in ac- 
cordance with the recommendations of 
the pump manufacturer, which are 
ordinarily based on modern hydraulic 
practice, but some means of priming 
the pump must be provided. 

By priming is meant the filling of 
the suction system with liquid before 
the pump is placed in operation so 


automatic priming it is obvious that a 
full time operator would have to be 
assigned to handle this particular job 
at each pump location. 

It may be thought that if the suc- 
tion piping is provided with a foot 
valve an initial priming when the 
pump is first placed in service would 
suffice since the valve would close 
each time the pump is shut down and 
hold the liquid in the suction system. 
Unfortunately foot valves are not al- 
ways dependable and are subject to 
many factors which cause leakage, 
such as scale, dirt or other foreign 
material on the seating surfaces, wear, 
and occasionally sluggish operation. 
As it is almost impossible to prevent 
air from leaking into the pump casing, 
any leakage of the foot valve will cause 
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as to insure a normal flow into the 
eye of the pump impeller. Unless this 
is done, the pump will not lift the 
water and may damage internal parts 
which depend upon the liquid for lu- 
brication and sealing. 

When pumps are run for a con- 
siderable period of time between shut- 
downs ordinary priming methods, 
namely the injection of liquid from a 


positive pressure auxiliary source into 


the suction piping or the use of some 
form of air removal device to create 
sufficient vacuum to effect the desired 
lift, are usually satisfactory. 

With pumps which are operated at 
frequent intervals for short periods of 
time, however, some automatic system 
of priming should be resorted to. Such 
pumps are ordinarily controlled by 
float or pressure devices and without 
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Details of a frame for engineers’ licenses. This may be extended horizontally to include as 
many frames as necessary. The license is clipped inside the hinged cover 
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LEVEL __ 


An orifice in the check valve insures a 
positive prime should the foot valve leak 


loss of pressure from the discharge 
piping system when the unit is not 
running. 


Perhaps the simplest and most 
frequently used method of priming 
intermittently operated pumps that dis- 
charge into systems continuously under 
pressure, or, with a volumetric capac- 
ity sufficient for the purpose, is to 
drill a small hole in the discharge 
check valve. This hole or orifice 
should be large enough to pass suffi- 
cient liquid to maintain the prime, but, 
of course not so large that if the foot 
valve sticks in the open position, the 
back flow of liquid would tend to run 
the pump backwards when the power 
is shut off. 


With this limitation to the quantity 
of priming water available through the 
orifice, provision should be made to 
take care of any condition requiring 
more water. A small valved bypass 
placed around the discharge check 
valve will take care of these emergency 
conditions. 
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Corrosion in condenser coils can in 
some cases be combatted successfully by 
painting with pure red lead after thor- 
oughly cleaning the surface. Small pits 
should be cleaned very carefully and 
filled with red lead. Medium pits can 
be filled by an acetylene torch. Tubes 
with deep pits or large corroded areas 
should be replaced. 
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Correct Use vs. Common Faults with the Hand Torch 


THE oxy-acetylene cutting torch consists of several 
small preheat orifices and a larger central oxygen or cut- 
ting nozzle. The preheat nozzles heat the metal almost to 
melting temperature. When the jet of pure oxygen is 
directed against it, the iron and oxygen react instantly 
forming iron oxide which is blown away. Actually the 
steel burns away and once started the torch can be moved 
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along rapidly. The hand torch can be used to cut steel 
from light sheet to 10 or 12 in. thickness, straight, in curved 
or irregular lines or at a bevel. Properly handled the cut 
is regular with a narrow, smooth kerf as shown by these 
photographs taken by The Linde Air Products Co. While 
good cuts may be made by hand, machine guided torches 
are more accurate and have a greater thickness range. 


Fig. |. Correct procedure. Compare this 
correctly made cut in I-in. plate with those 
shown below. The edge is square and the 
drag lines are vertical and not too pro- 
nounced. (Reduced about '/2 actual size.) 


Fig. 2. Preheat flames too small or only about 
Vg in. long. Result: cutting speed was too 
slow, causing bad gouging effect at bottom 


Fig. 3. Preheat flames too long or about !/2 

in. Result: top surface has melted over, the 

cut edge is irregular, and there is too much 
adhering slag 


Fig. 4. Oxygen pressure too low. Result: 
top edge has melted over because of too 
slow a cutting speed 


Fig. 5. Oxygen pressure too high, and 
nozzle size too small. Result: entire control 
of the cut has been lost 


Fig. 6. Cutting speed too slow. Result: 
irregularities of drag lines are emphasized 


Fig. 7. Cutting speed too high. Result: 
there is a pronounced rake to the drag lines 
and the cut edge ‘is irregular 


Fig. 8. Blowpipe travel unsteady. Result: 
the cut edge is wavy and irregular 


Fig. 9. Lost cut not properly and carefully 
restarted. Result: bad gouges were caused 
where cut was restarted 


Fig. 10. Good kerf. Compare this view 

(from the top of the plate) of a good kerf 

with those below. This cut was made by 
using correct procedures 


Fig. 11. Too much preheat and nozt'e too 
close to plate. Result: bad melting over the 
top edge occurred 


Fig. 12. Too little preheat and flames too 

far from plate. Result: heat spread has 

opened up kerf at top; kerf is too wide and 
is tapered 
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Two all but forgotten former standbys, the horse 
and the wooden barrel, have been brought back 
into service for the duration or until steel is again 
available for automobiles and steel drums. The 
wooden barrel, which is again, or will soon be, 
a regular feature of the power plant, will give 
good service if well made and properly handled. 
For oil service, however, they are made tight by 
an inner coating of glue and if this coating is 
broken by rough and improper handling leaks will 
result. As a practical manual for the proper han- 
dling, care and storage of wood barrels, Oil-Power 
of the Socony-Vacuum Oil Co. had a series of pho- 
tographs taken as reproduced: here by special 
permission. Different parts of the barre! are iden- 
tified in the drawing at the left, proper and 
improper methods of handling are shown on this 
page, and approved methods of storage, hoop 
tightening, tapping and emptying are shown on 
the next page. Directions for venting and tap- 
ping, both important to avoid damage and con- 
tamination of the product are given in the text 








NEVER use a loading net to move wooden barrels for the barrels will invariably be damaged. Use chime hooks or a rope sling 


DON'T roll a barrel on the edge. To avoid damage roll it on the bilge (center, below) and ease down a skid without bumping 
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HOW TO HANDLE 
WOODEN BARRELS 


RoucH treatment that may or may 
not dent a drum may leave the wooden 
barrel apparently undamaged yet leaking 
because the semi-resilient glue coating 
on the inside has been broken slightly. 
For this reason, a wooden barrel should 
never be permitted to drop even a few 
inches. When it is unloaded a skid 
should be used and the barrel should 
be “eased down” and not permitted to 
roll or slide freely. 

If it is moved from place to place, 
it should be rolled on its bilge, using 
skids or a conveyor if the distance is 
more than a few feet, and it should 
be “eased” to a stop. If it is permitted 
to bump into another barrel, damage 
may be done. Damage may also be 
done by rolling barrels over cobblestones 
or tracks. 

Barrels are frequently damaged in 
the course of loading and the chief 
offender here is the familiar loading net 
which inevitably results in broken heads 
and staves, Chime hooks or slings should 
be used. With the sling, approved 
practice calls for two barrels to a sling 
with an additional half turn around one 
of the barrels to prevent slippage. 

Constant care should be exercised 
to avoid: distorting the barrel, and a 
frequent source of damage in this way 
is rolling it on its edge (or chime). A 
barrel is «designed to be supported on 
its bilge. 

Wooden barrels stored in warehouses 
should be tiered on the bilges on skids 
and not more than four high with the 
bungs up. Skids of 2 by 4 in. lumber 
are satisfactory. The inside edge of the 
skids should rest on the outside edge 
of the bilge hoops on both ends of the 
barrel, the 4 in. surface lying flat on 
the surface of the barrel. Skids should 
be placed on the floor and between all 
tiers and tied together to prevent spread- 
ing. 

The proper way to empty a barrel 
is to support it on its bilge, on a skid 
or rack, so that it drains through the 


Tier drums and barrels on skids 
tied together to prevent spreading 


bunghole by gravity. If it is desired 
to speed the flow, a vent may be bored 
in one of the heads after some of the 
content has been removed. 

If this is done, great care must be 
taken to remove any chips or shavings 
and for this reason a-vent made with 
a ten penny nail is preferable. This 
leaves no shavings and only slight dam- 
age done to the head. Contamination 
of product may be prevented by inserting 
a length of 1% in. pipe in the bung. 

An alternative method is to stand 
the barrel on its head, bore an opening 
in the head as far away from the bilge 
bung as possible, insert a tapered wooden 
spigot, faucet or gate. Then lower the 
barrel to its bilge position with the bilge 
bung up so it may be loosened or re- 
moved to provide a vent. 

Care should be taken to make certain 
that any hole made in the head lies 
between the joints. Otherwise, one of 
the dowel pins that helps to hold the 
sections of the head together may be 
cut out and a weakened head and sub- 
sequent leakage will result. The hole 
should never be nearer to the chime than 
1 in. If it is closer, forcing in of the 
spigot may break the wood. Care should 
be taken to remove chips or shavings. 
Boring holes in the head, for venting or 
for removal of product, is not a desirable 
practice and should be done only when 
actually necessary. The additional holes 
will impair the barrel for re-use until 
it is repaired. 

Pumping from a barrel resting on 
its bilge is not satisfactory when speed 
is essestial, due to the short pump stroke. 
Standing the barrel on its head and 
boring an opening in the upper head 
permits the use of a pump with a longer 
stroke. The position will cause distor- 
tion, but this is not overly objectionable 
if the contents are removed within a 
short time. If the use of the barrel is 
to be continued over a fairly long period, 
it may be advisable to have the hoops 
tightened by “driving on” by an experi- 
enced cooper. 


Judgment if needed here. Driving a bilge 
hoop more than '/% in. may do damage 


Support the barrel firmly on the bilge 


Tap the hole at least | in. from the chime 


A homemade faucet, gate, or spigot may 
be used but the bung is often the handiest 
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Question No. 161! 


The Safety Valve Creeps 


WE HAVE one 3% in. spring loaded 
safety valve, which if set at 105 Ib. 
will in a few days creep up to 110, and 
has gone as high as 125 lb. The same 
thing happens each time it is reset, but 
the blowdown remains at 3 to 4 lb. I 
have replaced the spring, seat, valve and 
guide rods with new factory parts with- 
out success and have carefully checked 
it time and time again for a cocked 
spring, loose locking nut and bind points. 

It has been suggested that the trou- 
ble lies in the pressure gages rather than 
the valve itself, but this is not possible 
because I have checked the gage against 
two others, one a master gage over- 
hauled by the factory a short while ago. 

Have other engineers encountered 
this trouble and if so what can be done 
to correct it? The valve is properly in- 
stalled and the pipe supported. It worked 
all right until recently when the old 
95 lb. spring was replaced with a 105 
lb. spring. N.E. A. 


Question No. 162 


What Determines Lead? 


Wuite I do not agree with all the 
opinions expressed in connection with 
Question No. 140 (printed on p. 91 Nov- 
ember, 1941, answers on p. 96, 97 and 98 
of the February issue) the subject is 
good and I will look forward to more 
indicator card material. 

Now that the indicator card is back 
there is a question I would like to see 
debated in the P. E. & E—not in con- 
nection with any particular make or type 
of engine, but steam engines in general. 
The question is: 

What determines lead on any kind of 
steam engine? 

East Bridgewater, Mass. 


Question No. 163 


Effect of Gases Dissolved 


in Feedwater 


CAN you give us some information 
regarding the absorption of CQOg in 
water, the removal of COe and other 
gases from feedwater, and particularly 
the temperature at which the removal 
is most effective. 

Battle Creek, Mich. W. R. H. 

Two GASES, oxygen and carbon diox- 
ide, are considered to be the primary 
cause of corrosion in water systems. 
Water at 212 deg. F. containing as low 
as 0.05 m.l. per liter of oxygen has been 
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shown to be corrosive. Also water at 
212 deg. F. containing as low as 5 p.p.m. 
of carbon dioxide is likewise known 
to be corrosive. Corrosion is accelerated 
by -increase in temperature. If both 
oxygen and carbon dioxide are present, 


the: water is more corrosive than if only 


one is present. 

These gases, however, must be in 
solution before they will cause corrosion 
to any extent. Dry gases-are not no- 
ticeably harmful. Oxygen in water, 
amounting to 6 ml. per liter at 70 deg. 
F. temperature is possible by absorption 
from the air. 

Carbon dioxide in water -comes from 
vegetable decomposition, absorption from 
the air, and industrial contamination. 
Carbon dioxide absorption from the air 
is small unless the water is quite acid. 
In some heating systems, the water has 
been degasified before it is admitted to 
the system, which usually removes all 
oxygen and some of the carbon dioxide. 

All the carbon dioxide cannot usually 
be removed by degasification because 
it usually exists as ions HCO3— and 
COg=. Even though all the oxygen 
might be removed from water going to 
the heating system infiltration at points 
under vacuum may build up the concen- 
tration. Concentration of high oxygen 
and carbon dioxide water forms in pock- 
ets in steam lines where gases can col- 
lect, be absorbed, and cause local cor- 
rosion. 

It is advisable to degasify water by 
the use of a deaerating heater operating 
at a pressure around 5 to 10 Ib. per sq. 
in. ga. using steam as a_ scrubbing 
medium. Theoretically, better gas re- 
moval can be obtained at the lowest 
operating pressure, for the lower partial 
pressure caused by the low operating 
pressure, has a greater effect than the 
increased solubility due to the lower 
temperature. However, it is advisable 
not to degasify below atmospheric pres- 
sure in order to avoid air infiltration. 

Removal of carbon dioxide is a little 
more difficult. The carbon dioxide ion- 
izes in water in inverse proportion to 
the hydrogen iron concentration. Thus 
highly alkaline waters have all their 
carbon dioxide in ion form and very 
little can be removed. Acid water has 
the carbon dioxide in a “free” form which 
can be removed. 

The way to remove all of the carbon 
dioxide and oxygen is to acidify the 
water, remove all gases in a deaerator 
and then neutralize the water if neces- 
sary. Economic considerations generally 
indicate that acid treatment is not war- 
ranted. Deaeration to remove the oxy- 


gen and some of the carbon dioxide is 
usually found satisfactory. 

Elliott Co. ALFRED AMOROSI 
Jeannette, Pa. General Eng. Dept. 
Question No. 164 

Changing Fan Capacity 

IF IT is practical, we would like to 
double the capacity of a ventilating fan 
used in connection with the cooling sys- 
tem in our theatre. Can you tell us 
what change would have to be made in 
the speed and whether or not this would 
be desirable from the standpoint of the 
mechanical design of the fan? 

New York City O. A. 

When_ operating against a constant 
system, the delivery or c.f.m. of a cen- 
trifugal fan will vary directly as the 
speed, in r.p.m. The static pressure will 
vary as the square of the r.p.m. and the 
horsepower will vary as the cube of the 
r.p.m. By constant system we mean that 
all ducts,. dampers and other appurten- 
ances, external to the fan itself, remain 
unchanged. 

In the above case, and assuming that 
the system was left as originally in- 
stalled, the speed would have to be 
doubled. In this case the horsepower 
would be eight times as great as that 
originally used. 

It is highly probable in a change of 
this magnitude that it is planned to add 
additional cooling coils or otherwise alter 
the system. In this case the above ratios 
would not, of course, hold true and the 
actual requirements under these condi- 
tions would be obtainable only by calcula- 
ing the overall resistance of the new 
system. 

Generally speaking, it would not be 
practical to double the speed of the 
ordinary ventilating fan, although this 
cannot be set up as a hard and fast rule, 
since it would depend somewhat upon 
the original operating speed as com- 
pared to the maximum allowable speed 
for the given make and type of fan. 

It is quite probable also that the noise 
level of any fan of this type would in- 
crease to a point which would make it 
entirely unsuitable for theatre operation 
should its output be doubled beyond the 
capacity originally selected. 

M. W. BisHor 
American Blower Corp. 
Chicago, III. 
Question No. 165 


Pump Proportions and 
Air Chambers 


WuaTrt Is the ratio of the cubic space 
between: the top of the inlet valves and 
the bottom ofthe discharge valves of 
a reciprocating pump; and, the plunger 
or ram displacement? Is it common 
practice to have air vessels on reciprocat- 
ing pumps? If so, what is the correct 
volume in proportion tothe pump dis- 
placement? 

Calgary, Alt. Aa, 

THis HAS been checked up with sev- 
eral pump manufacturers who state that 
there is no definite relationship between 
the two. You will appreciate that inas- 
much as water is practically incompress- 
ible it make$ little difference what this 
proportion might be from the stand- 
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point of efficiency of operation. In the 
case of a steam engine, however, this 
would be quite another question. The 
answer is, therefore, that this proportion 
varies widely with the various pumps 
on the market. 

The second question is answered by 
the following paragraphs quoted from 
the Worthington Pump Handbook: 

“In order to provide an_ efficient 
shock absorber in the discharge line, an 
air chamber is provided. Discharge air 
chambers are a necessity for single act- 
ing pumps of either the simplex or 
duplex type and for crank and flywheel 
pumps of any type. A discharge cham- 
ber is not necessary for duplex double 
acting low service pumps where the 
discharge pressure does not exceed 75 
Ib. per sq. in., or for small duplex dou- 
ble-acting pumps for general service (10 
by 6 by 10 in. and under). 

“The volume of the air chamber 
should: be six to eight times the dis- 
placement for the single direct-acting 
or for crank and flywheel pumps. For 
duplex pumps the volume should be three 
to four times the displacement. Air 
chambers should always be provided 
with gage glasses and suitable air cocks 
on top as a means of releasing excess 
air and keeping the water level at the 
proper height.” 

Some means for supplying the air 
chamber with air, either from an air 
compressor or by means of snifter 
valves on the suction side of the pump, 
are essential since water will absorb the 
air in these air chambers and destroy 
their cushioning effect. 

Question No. 166 


Safety Valve Sizes 


WE HAVE two identical boilers oper- 
ating at 100 lb. ga. pressure and there 
is some difference of opinion as to wheth- 
er or not larger or smaller safety valves 
would be required if the operating 
pressure on one of them was dropped to 
15 lb. ga. Can you settle this argument 
for us? 

Houston, Tex. H. A. REEVES 

Un tess the grate area or number of 
burners are reduced, certainly the safety 
valve requirements will not be reduced. 
Whether they need to be increased de- 
pends upon circumstances. The purpose 
of the safety valve is to protect the boiler 
against excessive pressures by having 
sufficient relieving capacity to handle 
the maximum amount of steam produced. 

If the reduction in pressure is simply 
a matter of operating convenience, if the 
balance of the system would not be 
damaged by higher pressures, and if the 
load is such that the 15 Ib. pressure can 
be maintained reasonably well by manual 
or automatic combustion control, the 
original safety valve capacity will be 
sufficient. In case of trouble the boiler 
pressure would simply raise up to the 
original pressure before .the valves 
popped. However, if the pressure has 
been reduced due to the condition of the 
boiler or because of some low-pressure 
steam using equipment so that higher 
pressures would be dangerous, the safety 
valve pop pressure would have to be 
reduced and the capacity increased. 
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While safety valve capacities under 
the new boiler code have to be accu- 
rately rated by test and not size, the 
valve capacities were formerly calcu- 
lated by formula, which is still a rea- 
sonably accurate guide for low pressure. 
One form of this formula for valves 
with 45 deg. bevel seats is: 

W110 PDL 
Where W is the capacity in Ib. per hr. 

of steam 

P is the pressure in lb. per sq. 
in. abs. (gage +14) 

D is the inside diameter of the 
valve seat in inches 

L is the lift of the valve disc 
in inches 

By assuming a value for W a rela- 
tionship can be worked out between 
diameter and pressure, the lower the 
pressure the greater the diameter for 
a constant value of W and L. Inasmuch 
as the lift varies with the size of the 
valve (L is from 3 to 3.5 per cent of 
1D) this mathematical relationship is 
rather confusing. 

The difference in requirements is 
more apparent by assuming a given size 
valve and calculating the effect of dia- 
meter on the capacity. For instance a 
certain 2 in. valve has a lift of 0.07 in. 
The capacity as calculated for 115 Ib. 
abs. is 

W =110 X 115 X 2 X 0.07 = 1771 Ib. 
per hr. 
For 30 Ib. abs. (15 Ib. gage) the capacity 
is— 

W = 110 X 30 X2 X 0.07 = 462 Ib. 

per hr. 

That is, reducing the pressure from 
115 to 30 Ib. has reduced the capacity 
approximately three quarters. This re- 
duction is easily understandable if you 
consider that the volume of a pound of 
steam at 115 Ib. pressure is 3.85 cu. ft. 
and at 30 Ib. it is 13.75 cu. ft. In addi- 
tion to the great increase in volume there 
is at the same time a reduction in the 
pressure forcing the steam through the 
valve. 

A valve is of course nothing more 
than a very irregular nozzle or orifice 
and the flow through it (open) obeys 
approximately the same laws. As the 
back pressure is decreased the flow will 
increase until the critical pressure has 
been reached and will then remain con- 
stant. This critical pressure is about 
58 per cent of the initial pressure. This 
would be about 66.7 lb. for an initial 
pressure of 115 Ib. and 17.4 lb. for an 
initial pressure of 30-Ib. absolute. 

This critical pressure area in the 
throat of the valve or nozzle is where 
the steam velocity approaches that of 
sound, and the pressure approaches zero. 
The same effect on a smaller scale is 
used in the Venturi meter where the high 
velocity through the throat causes a 
reduction in pressure. Naturally if this 
velocity is increased to the point where 
the throat pressure is absolute zero, no 
further increase in flow is possible. 

In the safety valve at 115 Ib. pressure 
the 3.850 cu. ft. of steam is forced 
through by a maximum pressure differ- 
ential of 115— 66.7 or 58.3 lb. At 30. Ib. 
pressure, 13.75 cu. ft. has to be forced 


through by a maximum pressure differen- 
tial of but 30 —17.4 or 12.6 Ib. There- 
fore a given safety valve has a lower 
discharge in pounds per hour at low than 
at high pressures. If this were not 
true some of the modern million and 
half million pound boilers would be well 
buried under the safety valves needed. 


Question No. 167 


Steam Equivalent for 
Process Heating 


For PROCESS WORK we use a closed, 
high pressure, water heating arrange- 
ment taking water from a boiler oper- 
ating at 180 lb. ga. pressure. The tem- 
perature of the water leaving the circu- 
lating pump is 376 deg. F. and the re- 
turn to the boiler is 350 deg. F. If 
the meter reads 2,000,000 Ib. of water 
in 24 hr., how many pounds of steam 
at 180 lb. ga. would this be euivalent 
to and what would be the required 
boiler horsepower? 

Milltown, N. J. Ss. 

A. Neglecting the small amount of 
radiation from the boiler drum to the 
circulating pump, the temperature drop 
from 376 to 350 deg. F. represents a 
heat loss in the process work of 26 
B.t.u. per lb. of water. 26 XX 2,000,000 
gives a total heat loss of 52,000,000 
B.t.u. in 24 hr., or calculating by slide 
rule, 2,165,000 B.t.u. per hr. By defini- 
tion a boiler horsepower is 33,479 
B.t.u. per hr. so that the heat loss in 
the process work would be equivalent 
to 2,165,000 + 33,479, or 64.6 boiler 
horsepower. 


What this 64.6 bhp. would mean 
in terms of 180 Ib. steam depends upon 
a number of assumptions. Assuming 
the temperature reading is more ac- 
curate than the pressure gage and that 
376 deg. F. is the saturation tempera- 
ture in the boiler, an additional heat 
input of 848.2 B.t.u. per Ib. (latent heat) 
would form steam. Thus 2,165,000 + 
848.2 = 2535 lb. of steam. This is the 
amount of steam that would have been 
formed from water at 376 deg. F. had 
there been no loss of heat to process. 

It is obvious, however, that this 
method of calculation takes no account 
of the incoming feedwater temperature, 
and the fact that considerable heat had 
been put into the water to bring it 
up to the saturation temperature. The 
total heat content of the steam (376 
deg. F. saturation temperature) is 
1197.4 B.t.u. per lb. Assuming a feed- 
water temperature of 200 deg. F., the 
heat content of the water above 32 deg. 
F. (upon which the steam tables are 
based) would be 200—32 or 168 B.t.u. 

The boiler would, therefore, have to 
supply 1197.4—168= 1029.4 B.t.u. per 
lb. Therefore the heat used in process 
would have made 2,165,000 + 1029.4 
or 2105 lb. of steam. If the process 
heat must. be expressed in equivalent 
pounds of steam, we believe the latter 
method is preferable because it repre- 
sents, for a given furnace heat input, 
the reduction in boiler steaming capac- 
ity caused by the abstraction of heat 
for process. 
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? Question No. 168 
The Turbine Blades 
Wear Away 


. WHAT causes wearing away or ero- 
sion of the final stages of a Parsons or 
reaction type turbine operating at 450 Ib. 
steam inlet pressure and about 1% Ib. 
absolute back pressure? G.N. 

WEARING away of the final stages of 
a turbine operating under the above con- 
ditions is probably caused by the abrasive 
action of the condensed steam and may 
have as much as 15% or more of con- 
densed water entrained in the steam at 
the final stages of the turbine. 

Many of the large machinery corpora- 
tions building large turbines have de- 
voted much time in research toward the 
solution of this problem. Stellite blades 
have been used in the final stages, special 
steels and coatings have been tried, but 
it seems there is nothing that fully com- 
bats the abrasive action of these mois- 
ture droplets traveling at high speed. 
Means devised thus far are not entirely 
satisfactory, and any enterprising engi- 
neers who can solve this problem will 
have his fortune made. On the other 
hand it may be one of the unsolvable 
problems of engineering. 

Chicago, III. G. L. RADAMAKER 
Question No. 169 


Another Question About 


Power Factor 

Q. A group of operating engineers 
were discussing the subject of power 
factor and the following question 
arose. While some thought it an im- 
proper question I am taking the lib- 
erty of putting it to you for such an 
answer as you may be able to give me. 

The question is: with the following 
feeder loads and power factors, how, 
if possible, is the power factor of the 
generator supplying the feeders calcu- 
lated? 


Feeders 


Power 
Amperes Factor 
85 84 
20 99 
14 a7 
10 60 
40 72 
35 60 
50 94 
22 62 
43 65 
45 90 
75 90 
115 90 
5 73 
55 90 
80 100 
140 91 
50 79 
150 88 
25 93 
80 68 
72 72 
None of the group were technically 
trained nor could we find the answer to 
this question in any technical publica- 
tions at hand. 
Paulsboro, N. J. Eart Ever_ine 
A. The principles involved in the so- 
lution of this power factor problem are 
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comparatively simple, but the actual nu- 
merical solution is a long and tedious 
procedure because of the large number 
of elements entering the circuit. 

In any alternating current circuit the 
total reactive current is the vector sum 
of the reactive currents in the various 
branches. : 

Similarly, the total power current 1s 
the vector sum of the power currents in 
the various branches. This can be illus- 
trated by a simple example. 

Suppose we assume a circuit consist- 
ing of a synchronous generator and two 
motors, one, M, an induction motor and 
the other, Meg, a synchronous motor as 
shown in Fig. 1. 





G 


Fig. | 


The current drawn by the induction 
motor is assumed to be 30 amp. and lags 
the generator voltage E at an angle of 
42 deg. Since the power factor of a 
circuit is defined as the cosine of the 
angle of displacement, this 42 deg. phase 
angle corresponds to a power factor of 
0.74. This is obtained directly from a 
table of trigonometric functions. 

The current taken by the synchronous 
motor Mg is assumed to be 20 amp. and 
leads the generator voltage E by an angle 
of 25 deg. This corresponds to a lead- 
ing power factor of 0.9. 

These values of current are shown 
in their proper phase relationship by the 
vectors I; and Ie in Fig. 2. 





Adding these two vectors graphically, 
by completing the parallelogram and 
drawing the diagonal as shown, we find 
the resultant current I to be 42 amp.— 
by actual measurement of the length of 
the vector. 

By measurement also, the angle ag 
is found to be 16 deg. and since the cosine 
of an angle of 16 deg. is 0.96, the power 
factor of the ‘system is 96 per cent. 

The above is a graphical solution. 
The result can also be obtained by com- 
putation as follows, using simple trig- 
onometry : 


I=I1+ Ie 


= V (Ie cos az + I cos ax)? + (11 sin 
az — Ig sin ag)? 


= V(Ie cos 25° & I1 cos 42°)2 + (1 
sin 42° — Ig sin 25°)? 


= V(20 X 9 + 30 X .74)2 + (30 X .67 
—20X 42)? 


= V(18 + 22.2)2+ (20.1 —840)2 
= V (40.2)2+ (11.7)2 
= V1616 + 136.9 = vi753 

















=42amp. the same as before. 

This result, it will be seen, checks ex- 
actly with the result obtained by the 
graphical method. 


To get the phase angle ag 


(11 sin a1 — Ie sin ag)? 
tan ag = 





(Te cos ag + Ii cos a1)? 
From above this is 
11.7 
ag = —— = 0.292 
40.2 
From trigonometric tables 0.292 is the 
tan of angle 16. 
Therefore, ag = 16° the same as before. 
This also checks with the graphical solu- 
tion and of course represents a p.f. of 96 
per cent lagging. 
This then illustrates the method to fol- 
low in the complete solution to your 
problem. 
In the foregoing example we considered 
the addition of only two currents, Iy and 
Ig. If there had been 3 or 4 currents the 
total current I would be the vector sum 
of all 3 or 4 currents. Thus: 
I=h+I2+Is+l 

Suppose these different currents are dis- 
placed from the generator voltage E by 
angles as follows: 

iF 

Ip = ae 

I3 = ag 

I4= ag 
The resultant I can then be calculated as 
follows: 


(I1 cos ai -++ Ig cos ag + Ig cos 
I= J ike ag)2-+ (11 sin ay + 





Ip sin ag + Ig sin ag + I sin 
as)? 
The method is also shown graphically in 





Just to show you how to go about cal- 
culating your actual example, we have 
listed the values of cos and sin for the 
first 10 feeders as follows: 
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TO SAVE YOU 


HIS is the way Nalco technicians delve into the 

causes, effects and preventions of carry-over or 
foaming and priming of boiler water. And this is 
just one of a myriad of operations being carried out 
daily in the Nalco Laboratories. It’s this ceaseless 
research that brings you feedwater treatment to 
meet your requirements—feedwater treatment that 


Photograph in Nalco 
Laboratories, Chicago 


saves you toil and trouble and keeps your plant con- 
stantly operating at maximum efficiency. 

There is no cure all boiler feedwater treatment. 
Nalco Service is based on laboratory investigation 
of your feedwater. Nalco Engineers will explain the 
Nalco System and discuss your requirements with- 
out obligation to you. Write today. 


NATIONAL ALUMINATE CORPORATION 


6224 West 66th Place 8 


Chicago, Illinois 


Canadian inquiries should be addressed to Aluminate 
Chemicals, Ltd., 555 Eastern Avenue, Toronto, Ontario 


The Complete Water 
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Treating Service 

















Feeder Cos. 


1 84 
99 
7 


.60 

72 

.60 

94 

62 

65 : 

10 45 .90 43 

For the first five feeders, therefore, your 
equation would be as follows: 


(85 & .84-+ 20 « .99 + 14 X .77 
+10 X 60 + 40 X .72)2 4 
(85 X .54+ 20 14+ 14 x .63 
+10 X .79+ 40 x .69)2 

This, we hope, will explain the method 
to you. As will be seen, it is quite simple, 
but the large number of feeders in your 
actual problem makes the actual compu- 
tations long and laborious. It is much 
easier to simply connect a power factor 
meter to the circuit and read the power 
factor directly. 
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Answer No. 135 


Cleaning Boiler Tubes 

Wuat, asked Homer Hulsey, p. 94 of 
the October issue, is the proper method 
of using an air driven tube cleaner, should 
it be allowed to feed its way in or be 
worked slowly backward and forward, 
overlapping a little each time? 

Specific answers to the question were 
printed on pp. 101-102 of the January 
issue and p. 95 of the March issue. The 
following is not a direct answer to the 
question, but it does throw considerable 
light on the role of management in tube 
cleaner operations and what can be done 
if the problem is properly handled. 


Sets Up a Tube Cleaning Record 

IF TUBE cleaning is put on a scientific 
basis instead of turning it over to the 
“black gang” it will pay lavish divi- 
dends. Two years ago one company was 
using as high as 500 drills per thermal 
cracking unit clean-out. This was at a 
tremendous cost of still tube steel. Re- 
cently two clean-outs were completed 
on the same units without the use of a 
single drill, and more important, no steel 
was cut. Cleaning time has been reduced 
by 75 per cent and the record to date 
is 58 motor-hours to clean some 9600 ft. 
of 3 in. I.D. tube. E.O.F. 


Answer No. 140 


What About the Indicator 
Card? 


THIS QUESTION, sent in by A. A. 
Thieme of Richmond, Va., and printed 
on p. 91 of the November issue, asked 
for criticism of an indicator card from 
an 18 by 30 in. Hamilton Corliss, operat- 
ing against 15 lb. back pressure in par- 
allel with the utility system. When the 
card was reproduced the atmospheric 
line was accidentally omitted. A rule used 
to separate the illustration and text ap- 
peared to answer the same _ purpose, 
however. 

This was noticed and commented on 
by A. H. Barnes in one of several com- 
ments published on pp. 96 and 97 of 
the February issue. He also remarked 


100 


that inasmuch as the engine was supply- 
ing exhaust steam for process, consider- 
able live steam was probably being used 
at the same time and under these cir- 
cumstances any improvement in the per- 
formance of the engine would be of 
advantage primarily in connection with 
increased load carrying capacity and not 
so much from the standpoint of steam 
economy. The following letter refers 
more to Mr. Barnes’ comment than it 
does to the original question. 


Disagrees on. Economy Angle 


Mr. Barnes certainly recognized the 
atmospheric line for what it was,—a 
phoney. I think, however, that he must 
be psychic for many engineers draw the 
atmospheric line of a card by pulling 
on the drum cord by hand. This gives 
a much longer line than would the en- 
gine stroke. I will omit some other 
observations regarding the card to get 
on to a subject that I consider far more 
important. 

Why do so many engineers immedi- 
ately jump to the conclusion that the 
economy of an engine is of no import- 
ance because the engine is exhausting 
against back pressure? To my mind 
it is like saying, what difference does 
it make how much I spend for beer, my 
week’s pay goes anyhow. 

While I am not acquainted with con- 
ditions in Mr. Thieme’s plant the pos- 
sibility exists that with a more econom- 
ical engine, less utility power would 
have to be purchased (it might require 
some power factor correction) and an 
additional steam driven auxiliary such 
as an air compressor used to make up 
the supply of low-pressure steam re- 
quired. 

Also a high back pressure does not 
necessarily mean that the exhaust does 
not meet demand for process steam. 
Too often it is the other way round and 
a beautiful bloom of steam is blossom- 
ing from the exhaust head. That has 
been and still is the reason for more 
plants going over to purchased power 
than will ever come back. 

Melrose, Mass. E. MacDermop 


Answer No. 14! 


His Watch 
Gets Magnetized 


Lewis SCHAEFFER’S question, on p. 96 
of the December issue, on how to de- 
magnetize a watch calls up memories 
of bygone times. In the early days of 
electricity, it was a common practice 
for watch makers to suspend a watch 
over a permanent magnet, as shown 
on the accompanying sketch, and twirl 
it while gradually drawing it away 
from the poles of the magnet. In the 
absence of more elaborate equipment, 
this is perhaps as good a way as any. 

I believe that watchmakers now 
use a special demagnetizing trans- 
former to correct magnetic trouble in 
watches, but I would suggest that Mr. 
Schaeffer place his watch near an ordi- 
nary transformer and then slowly walk 
away with it, and if that does not give 
the desired results, twirl it over a per- 
manent horseshoe magnet. 


Long ago, 
in what now 
appears to be 
prehistoric 
times, I had 
a job as a 
draftsman in 
th.e ‘old 
Duane Street 
Office of the 
New York 
Edison Co. 
Duane Street 
is a d.c. sub- 
station and 
one of my 
first jobs was 
to take all 
the outgoing 
d.c. feeders, 
then carried 
in vitrified 
ducts on the 











This scheme was used 
by old-time watchmak- 
basement ers to demagnetize a 
floor, and put watch 

them on a steel structure suspended 
from the ceiling. 

This meant covering the ceiling 
with a heavy steel framework as each 
feeder was carried in a duct, nominally 
5 in. square. The building beams were 
not of standard section and no two 
were parallel, so it was some job, 

If one walked down between the 
lines of ducts on the floor with a bunch 
of keys in his hand, each key stood 
up on end. If he went up on a ladder 
and tinkered around the ceiling beams, 
he would likely find a hammer head 
clinging to one of them, owing to 
the strong magnetic field. You can 
well imagine what happened to watches... 
under such conditions. : 

The rotary convertors were oper- 
ated through a bank of three trans- 
formers with an H.r.t. (Induction reg- 
ulator) and in order to demagnetize 
our watches, we used to walk up to 
an H.r.t. and then slowly walk away. 
Very likely an ordinary transformer 
would serve the same purpose. 
Bloomfield, N. J. James O.G, Grpgons. 


Two More Methods 

THE writer has used two methods 
for this purpose. The first consists in 
suspending the watch, by a twisted and 
looped string through the stem, and 
allowing it to spin rapidly before the 
pole of a d.c. generator. The second 
consists in providing a coil wound on a 
wooden form, with an opening large 
enough to insert the watch. The coil 
is excited from a 60-cycle circuit, 

A demagnetizer of this form .is in 
common use at watch repair establish- 
ments. Where a.c. is not available a 
motor-driven commutator is used. This 
gives a reversed d.c. current to be ap- 
plied to the coil to obtain the demag- 
netizing effect. A coil with 200 turns 
of No. 20 magnet wire in series with a 
100-w. 120-v. lamp has given good re- 
sults. 

It is assumed the questioner has al- 
ready considered the question of using 
a non-magnetic type of watch. 
Brooklyn, N.Y. C.O.von DANNENBERG. 
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These charts show why 7 plants in 
this utility system use Flowmatic 


This utility system first installed COPES Flow- 
matic in 1937. Now seven of its plants are 
using this simplified two-element steam-flow 
type feed water regulator on 875-pound pres- 
sure boilers, with capacities from 400,000 to 
550,000 pounds per hour. Nine repeat orders 
have been placed. The charts show why. 

This Foster Wheeler 3-drum boiler normally 
evaporates 330,000 pounds per hour, with 
maximum load of 400,000 pounds. Fired 
with powdered coal, total temperature is 860 
degrees F. The motor-driven centrifugal pump 


has no automatic pressure control, yet the 
water level is held within less than plus or 
minus one inch by the COPES Flowmatic. 

Want to know how this new COPES oper- 
ates—where it is used—what results others 
are getting in regular service? Then write 
for Bulletin 429. It’s worth your study! 


NORTHERN EQUIPMENT COMPANY 


422 GROVE DRIVE, ERIE, PA. 
Feed Water Regulators, Pump Governors, Differential Valves, 
Liquid Level Controls, Reducing Valves and Desuperheaters 
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More Dope on Dew Points 
For High Sulphur Fuels 


In THE February, 1942 issue of Power 
PLANT ENGINEERING, p. 64, there appears 
an article on Exhaust Gas, Dew Points 
and Engine Lubrication by Bill Maddock. 
In the second column on p. 65 the author 
discusses the need for setting the lower 
limit of gas temperature at 70 to 100 
deg. F. above the calculated dew point, 
the dew point being calculated as 125 
to 150 deg. F. 

It appears that when sulphur products 
are present there is considerably more 
to the dew point calculation than was 
covered in Mr. Maddock’s article. When 
all factors are included the calculated 
dew point will be much higher than 
indicated by his Fig. 1. 

In recent years I have been consider- 
ing dew point calculations in the light 
of a paper by Jesse S. Yeaw and Louis 
Shnidman entitled “Flue Products of 
Industrial Fuels.” This paper was pub- 
lished in Industrial & Engineering Chem- 
istry for September, 1936, pages 999-1004. 
From a practical point of view the same 
final answer on gas temperature may be 
obtained by Mr. Maddock’s system as by 
the Yeaw-Shnidman system. However, 
the latter method seems to me to be the 
more rational way of accounting for 
sulphur products. 
Detroit, Mich. 


Tsk! Tsk! Mr. B. This 
Is Heresy 


May I congratulate you on the timely 
editorial, Ritual on page 51 of the March 
issue. You are entirely correct in your 
analysis of the methods and procedure 
of large engineering conventions and it 
is gratifying to note that you have had 
the courage to speak out and turn the 
light on a practice that has long been 
in need of constructive criticism. 

The manner in which most technical 
programs are handled and_ carried 
through by most of our leading engi- 
neering societies leaves much to be de- 
sired. There is entirely too much rail- 
roading of the technical programs, too 
many papers and too little time for dis- 
cussion. In recent years, this writer has 


Max W. BENJAMIN 
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presided as chairman of some three or 
four sessions of meetings, the programs 
of which were overloaded and the time 
short. 

In each case I was cautioned by the 
society’s secretary that the session must 
proceed on schedule, that discussions of 
the papers must be shut off when the pre- 
determined time to be devoted to the dis- 
cussion of any given paper was up, and 
that the session must close on sched- 
ule in order not to interfere with some- 
thing that was to follow. 


The net result of such procedure is: 


a high-pressured and hurried session 
with but little, if any, opportunity for 
those not on the program to develop a 
discussion that would bring out many 
important and fundamental points. 

Yes, we seem to be going high hat, 
highly technical and over-efficient and 
to be losing sight of the real aims of 
our national society meeting programs. 
If we continue to follow the Ritual 
as you have so clearly discussed in your 
excellent editorial, we are quite likely 
to “miss the boat.” 
Atlanta, Ga. C. T. BAKER 
Consulting Engineer 


Electric Couplings on Fan 
Drives 





EDITOR'S NOTE: On page 48 of the Jan- 
uary issue the John Morrell & Co. power 


. plant extension was described. The plant 


operates in paralle! with the utility system 
on a power interchange agreement. Vari- 
able speed dual drive was used on both 
the forced and induced draft fans; on one 
end a steam turbine driving through a 
magnetic clutch; on the other a constant 
speed motor driving through a variable 
speed electric coupling. Both drives are 
controlled by the automatic combustion 
control system which also incorporates equip- 
ment for synchronizing when changing from 
one drive to another. Questions regarding 
the economics of this drive on a boiler of 
100,000 Ib. per hr. were referred to the 
consulting engineers, the answers follow. 





First, the fans were dual driven in 
the way that they were to insure abso- 
lute reliability of power for driving the 
fan, or, in other words, an absolutely 
reliable source of fan power was pri- 
mary and cost was secondary. There 


are long periods of the year when 
the entire steam load is carried on one 
boiler and it has been our experience 
that the weak point in this arrange- 
ment has always been the matter of 
air for the pulverizers and draft. 

For example, with No. 2 Boiler 
(older unit) where this arrangement is 
not available the plant has had to be 
shut down two or three times due to 
lack of steam which was brought about 
by failure of the driving unit on one of 
the fans. Second, in order to assist the 
heat balance of the plant throughout 
the various hours of the day and vari- 
ous days of the week it is desirable 
to switch from electric to turbine drive 
on the fans, or vice versa. 

Unless the fans are dual driven and 
connected. as they are on No. 3 Boiler 
(new unit) it would be impossible to 
do this without shutting down the 
boiler. With the boiler carrying all of 
the load the shift of the fan drives 
would not be possible for heat balance 
purposes, if the boiler had to be shut 
down in order to make the shift. 

The variable speed couplings on the 
motor ends were put in principally for 
power economy at decreased loads and 
before the Morrell job was put in we 
used practically the same fan drive 
hookup on The Rath Packing Co. job 
except that there is an hydraulic 
coupling instead of the electric drive. 
The clutches on the turbine end were 
put in to give a physical disconnect 
and eliminate losses on the turbine 
while the motor was in use, and, to 
allow the turbine to be worked upon. 

Dan S. HELMIcK 
Helmick, Edeskuty & Lutz, 
Minneapolis, Minn. 


Grounded Distribution 


Circuits 


Apvantaces of Grounding Distribu- 
tion Circuits by H. A. Peterson, on p. 
93 of the February issue, covered the 
theoretical features clearly. Actually for 
low voltage circuits, 600 v. and less, 
troubles due to surges in the writer’s 
experience have not been severe due 
essentially to the margin in the insulating 
features of the equipment. 

One particular feature of value in 
the grounded system is the fixed value 
of the voltage to ground while in the 
ungrounded system the value may vary 
over practically the whole range of the 
value between lines due to the relative 
relation of each line to ground. This 
is a most important and valuable feature 
of a grounded system. 

It is argued that in a grounded 
system there may be more interruptions 
since contact of any conductor with 
ground may cause an excess current 
flow to ground. Actually due to this 
possibility it is usual to have just as 
good operation with a grounded system 
due to the necessity of keeping up the 
insulation to ground and remedying a 
fault as soon as indicated. The advantage 
so-called of possibly being able to operate 
for periods; in an ungrounded system, 
with one conductor grounded, is a doubt- 
ful one. 
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MOBILIZATION 
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POWER 


1 Morse Roller Chains 


oy ee, ee a ee 


2 Morse Silent Chains 


3 Morsé Indexing and Free-Wheeling Clutches 


4 Morse Silent Chain Couplings 


DEPEN D 


MORSE 


In these days of “all out” production, the job of efficient, 
dependable power transmission becomes extremely im- 
portant. Power loss through inefficient drives can seri- 
ously effect your production schedules. Insure against 
production set-backs by transmitting all the power with 
Morse Drives. Regardless how large or small your drive 
requirements may be—Morse Drive equipment will meet 
your needs more efficiently and economically. Morse 
Silent and Roller Chains have many exclusive features. 


SILENT CHAINS 


ROLLER CHAINS 


5 Morse Morflex Couplings 
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DRIVES 


They deliver at 99.4% efficiency. Don’t overlook the 
many advantages of Morse Silent Chain and Morflex 
Couplings. They are dependable, long lasting and have 
proven themselves worthy. in hundreds of different in- 
stallations under the most severe conditions. Morse 
Indexing and Free-Wheeling Clutch Couplings are ideal 
for indexing and free-wheeling purposes—available in 
many sizes. You will profit with Morse Drive equip- 
ment—consult the Morse man in your territory —today. 


FLEXIBLE COUPLINGS 





MORSE positive DRIVES 





MORSE CHAIN COMPANY 
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DIVISION BORG-WARNER CORB. 





This is particularly true of an exten- 
sive system in the higher voltages where 
the charging current to ground may 
start a progressive breakdown of the 
insulation which when it finally develops 
into a real fault may cover quite an 
area. A ground fault on a grounded 
system must be corrected at once and 


can be readily provided for in protective 


devices. : 
It is of interest to know that 3-ph. 
grounded circuits can be fully protected 
by means of two relays to take care of 
all line to line faults and one relay for 
all ground faults. 
Brooklyn, N. Y. 
C. O. von DANNENBERG 


if Promotion Is Too Slow, 


Read This 


RECENTLY a chief engineer retired and 
recommended his assistant as his logical 
successor. In substance, his explanatory 
comment was “You are not gambling 
with this man; I’ve learned considerable 
from him, for, besides his good engi- 
neering background he is not one who 
remains static. He is a diligent student 
of the engineering papers, and he taught 
me how to solve power plant problems 
through their proper use!” 

There was no doubt or uncertainty 
as to the proper choice, in the mind of 
the retiring engineer, and he had good 
reason, appreciating the progressive pos- 
sibilities represented by the engineering 
periodicals. What a contrast to another 
plant where one of the younger engineers 
was once chided for spending too much 
time reading such periodicals! Indeed, 
how many of the engineering fraternity 
can attribute considerable to the engi- 
neering publications for their present high 
positions? Meanwhile, others, less oppor- 
tunistic and less foresighted, remain in 
minor niches. ; 

Some young engineers may feel 
peeved because they do not get ahead 
rapidly enough. Of course, there are 
divers factors governing power plant pro- 
motions, but do such worried members 
ever ponder the possibilities represented 
in the engineering periodicals, and is it 
their unvarying practice to utilize all con- 
tents fully? 

Some of the less thoughtful will ac- 
cord scant perusal to promotive publica- 
tions; indeed, it is a question whether 
they digest full value from a thought- 
provoking discussion of an engineering 
topic when they do read it. When an 
individual is steeped in skepticism of the 
importance of such instructive and useful 
information, it can hardly be expected 
that he will do full justice by it. 

Contrarily, consider how one ambi- 
tious engineer utilizes his engineering 
periodicals. He reads them from stem 
to stern. He finds out things of new 
engineering products that others, less con- 
cerned, though higher positioned in the 
same plant, know not a whit of. Superiors 
sometimes are amazed at his grasp of 
some new engineering equipment or addi- 
tional featured unit that the plant might 
well acquire. He in turn will stoutly 
sustain his recommendations with un- 
equivocal facts and figures that leave no 
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room for dubiety so his counsel, while 
net always followed, invariably receives 
weighty consideration. 

Even though a given advertisement or 
article is not immediately followed up, he 
clips them for systematic filing in large 
and small envelopes alphabetically ar- 
ranged so that they are available for 
reference. He knows where desirable in- 
formation is available, and he makes it 
his rigid policy to capitalize on the poten- 
tialities, to the advancement of not only 
himself, but also the plant which employs 
him. Props up a problem for which he 
does not know the solution; he is certain 
to get it, somehow or other, by aid of 
his engineering material. He takes 
pride, and rightly, in helping others solve 
problems. 

He refers articles on vital and timely 
topics to staff members, and plays his 
part otherwise in seeing to it that the 
concerned matter receives its due consid- 
eration. Frequently meetings, on his ini- 
tiative, are staged for the purpose of 
discussing a certain subject covered in 
an article and pertinent to some plant 
problem. At the termination of such a 
get-together, the individual members are 
usually wiser and the organization usually 
is in a position to take confident and posi- 
tive steps on the subjects mulled over. 
Brooklyn, N.Y. Frank V. FAULHABER 


e 

Accidents to Standby 
e 

Equipment 

On pace 78 of the February issue, 
Mr. Brown, in his article, “Utah Mu- 
nicipal Plant Maintains Good Operating 
Record” brings out a very important 
point. He says: “The centrifugal pump 
installed with Unit No. 3 is a turbine 
driven emergency pump and is started 
occasionally only to keep it in good 
operating condition.” 

Failure of operating men to appre- 
ciate this factor in connection with 
machinery that lies idle for some time, 
is a potential hazard for it may well 
be found inoperative when needed. 

For instance an injector is a poor 
reserve for a boiler feed pump if you 
let it lie idle too long. Scale will 
accumulate in the steam line and stop 
the nozzle. Therefore if an injector is 
a standby it should be tested out say 
once a week to see if it functions. 

If you have an extra boiler in reserve, 
it is wise to use the boiler and give it 
a regular tour of duty as we find some- 
times that machines deteriorate more 
from lying idle than if given a reason- 
able amount of service. In a plant 
having three boilers of the same size, 
one was habitually left out of service, 
and empty of water. The boiler inspec- 
tor on opening it up found that its stop 
valve had been leaking and had allowed 
a cloud of steam that had badly rusted 
it inside, particularly on the flues, which 
when hit by the hammer shed a shower 
of large scales. 

In another case an idle boiler on 
being fired up, was found with the safety 
valve inoperative. Upon examination 


it was found that a mud-dauber wasp 
had built a nest inside the outlet to 
When a boiler has been out 


the valve. 





of use for a time it is always in order 
to test the safety valve as soon as you 
have steam, as in the idle condition they 
are more liable to stick fast on their 
seats. 

All kinds of plant auxiliaries should 
be tested out regularly to insure that 
they are in working order. This refers 
also to electrical machinery. We ran 
onto a case where a plant in a hot moist 
climate had two rotary converters, and 
one was allowed to stand idle and not 
given its tour of duty. It was left 
covered with a tarpaulin and moisture 
coming up through the wire duct from 
the basement condensed on the windings. 

When hastily started for emergency 
use, the insulation broke down and there 
was an expensive repair for re-winding 
necessary. If the machine had been in 
regular tour of duty, it would have been 
free of moisture. 

In marine engineering, ships are 
sometimes laid by for a winter period 
and everything must have a thorough 
overhaul before putting in service in 
the spring. Glands must be re-packed 
and pumps and other auxiliaries must 
be thoroughly overhauled and tested out. 


-If you are starting up a small steam 


engine for the first time, it is better to 
turn it over by hand first to see if there 
is any undue friction. 

Here is a case of damage to a brand 
new 500-hp. engine bought to be belted 
to an electric generator. The engine 
was tested and performed nicely, but 
there was delay in shipping the genera- 
tor. A period of 3 wk. elapsed before 
the generator was put in place and 
belted up. 

The engine had Porter-Allen admis- 
sion valves and Corliss exhaust valves. 
The engineer turned on the steam and 
the eccentric driving the steam valve, 
and the exhaust crank, broke. After 
the engine was taken apart it was found 
that the stop valve had been leaking 
steam into the cylinder and all the 
valves had rusted fast onto their seats. 

A sledge hammer had to be used to 
drive the exhaust valves out of their 
ports so they could be cleaned of rust. 
There were marks in the cylinder to 
show that the piston rings had rusted 
fast to the bore. b 

If this engine had been started up 
under steam each day during its idle 
period and run for a few minutes and 
given a good shot of cylinder oil by a 
hand pump as it was being shut down 
this would never have happened. 

Another case of an idle boiler feed 
pump will probably be instructive. This 
pump, after being idle for some time 
was started up. After making about a 
half-stroke it stopped, and, although one 
could hear the steam blowing through 
she would budge no further. On taking 
the pump apart it was found that the 
single piston ring on steam piston had 
rusted fast in its groove and failed to 
expand out. The piston had moved 
forward a little way to a place where 
the larger bore of the worn part of the 
walls let the steam by and here it stalled. 

Here is a case of, shall we call it 
“sabotage,” of a number of ventilating 
fan motors in a large cold storage sys- 
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Prinencrses a water conditioning 
equipment has a brilliant 
record in the paper industry. 
Where so much of the process 
depends on water, its purification 
both for steam generation and for 
process work is mighty important. 


The recent addition of a new 5000 
kva turbine-generator and a 100,000 
lbs/hr boiler to the power plant of 
the Rhinelander Paper Co. at 


Rhinelander, Wis., illustrates 
this point. 

The feedwater of the new boiler is 
chiefly returned condensate, make- 
up averaging about 25%, this being 
raw river water, sand-filtered 
and treated. 

A Cochrane Deaerator of 238,000 
lbs/hr capacity, raises the feed- 
water temperature to 235°F and 
reduces the oxygen content to zero 


COCHRANE 
DEAFRATOR 


238,000 Ibs/hr unit 
at Rhinelander Paper Co. 


cc/1. From here the water enters 
the economizers at 235°F and is 
raised to 400°-420°F before enter- 
ing the boilers. 

Many of the greatest names in the 
pulp and paper industry are 
numbered among Cochrane’s cus- 
tomers. A complete list of instal- 
lations will be sent on request as 
well as a copy of Publication No. 
3005 describing Cochrane Deaera- 
tors for all industries. 


3123 N. 17TH STREET 


PHILADELPHIA, PA. 
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tem that had temporarily shut down 
its refrigeration equipment during three 
cold months. In starting up the fans 
about half of the motors promptly 
burned out. 

It was found that the air going 
through the ventilating ducts had left 
moisture in the motors. These motors 
were installed wrong, of course, for the 
motors should have been put outside 
the duct. If the motors had been started 
up once a week and run for a few 
minutes till they got warm this would 
probably not have happened. 

The moral of these stories is that 
sometimes machinery will depreciate 
faster when lying idle than when in 
normal use and it is up to the engineer 
in charge to look out for such condi- 
tions that cause trouble. We know of 
an old experienced engineer who had a 
new engine that was temporarily dis- 
connected from its steam line and he 
turned it over by hand every day to be 
sure it did not rust fast anywhere. 

We will tell one more story of typ- 
ical interest. Part of a factory had 
been abandoned leaving a battery of 
water tube boilers presumably in good 
condition and offered for sale. A pros- 
pective buyer hired a boiler inspector to 
go look the boilers over and report their 
condition. 

We found there was a line carrying 
hot water over the top of one of the 
boilers and this had sprung a leak at a 
flange joint. The leak was small and 
had escaped attention, but it dripped on 
the boiler setting and ran down over the 
flues inside. Some of them were rusted 
so badly that about 20 had to be replaced 
to put the boiler in first class condition. 
Logansport, Ind. C. C. Custer. 


Safety in Welding 


THERE is a very definite need for a 
fuller appreciation of the need for safe 
handling of welding equipment both of 
the arc and acetylene type. This includes 
both personal safety and the safety of 
equipment due to the fire hazard. 

Recently we have had one of our 
forced draft fan motors catch fire. This 
was caused by an employee cutting struc- 
tural steel above the motor. Through 
fast work and some luck we were able to 
put out the fire without damage to motor, 
except to take boiler out of service for 
a little over an hour. 


Bismarck, N. D. LEsLiE BRADLEY 


A Too Little and Too Late 
Parable in Blank Verse 
and Purple Glass 


RECENTLY a number of chiefs, plant 
engineers, and others, have been be- 
moaning the fact that their valued 
assistants have left to accept positions 
offering better money, and there is con- 
siderable difficulty in filling the vacan- 
cies with competent men of the desired 
type. 

On gathering a few of the details, 
a typical summation of what has hap- 
pened runs about as follows: 

Assistant has hinted, the buzz 
ranging from the very. gentle to the 
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“or else” variety, that an increase would 
be welcome due to rising living costs, 
etc. 

Boss has discounted hired hands’ 
plea as a bluff, attempted holdup, or 
subtle blackmail. 

Boss figures he can’t get a raise for 
himself, why get an increase for his 
stooge. 

Boss having some ideas of his own 
about how expenses should be kept 
down, does not go to bat for wage 
slave, with the management. 

Flunkey, who has been digging him- 
self into debt or is nearing the bottom 
of his sock, starts looking around and 
applies for a job he hears about that 
pays maybe ten bucks more than he 
is now getting. 

Management receives an inquiry 
from prospective employer about hire- 
ling’s qualities and are surprised. “Why 
Zany has been with us for years.” 

Boss is called in on carpet for “how 
come.” 

Boss has difficulty explaining why 
he did not let management know that 
so-and-so was dissatisfied with his pay 
(i.e. brass-hats’ buck-passing, aS no one 
is ever satisfied with their pay). 

Boss is informed that in the future 
to present these cases to the manage- 
ment for consideration, with his recom- 
mendations. 

Boss is informed to inform, mag- 
nanimously, the toiler that his stipend 
has been increased by two-fifty. 

Boss reaches new heights of elo- 
quence in telling, with gestures, the 
worker that as a result of his, the 
boss’, determined and untiring efforts 
that the management had consented to 
his giving the said worker a two-fifty 
raise. 

Worker counters by saying that 
while he, the boss, was up on the 
bridge he, the worker, had received a 
phone call asking him to report for 
work a week from next Monday, and 
that he had said he would be there. 


Now for some back-geared philoso- 
phy:— If the worker’s not unreasonable 
request had received the consideration 
it was due, the raise would undoubt- 
edly have been forthcoming, the worker 
would have been satisfied (for the time 
being) and he would not have started 
to nose around. Furthermore he prob- 
ably would not have even considered 
an outside offer at more money as a 
“known devil is better than an un- 
known one.” 


But, his request not bearing any 
results and probably not even an ex- 
cuse, the man became dissatisfied in 
addition to being worried and devel- 
oped a new job complex and likely 
would not have stayed had the man- 
agement offered to meet the salary the 
new job would pay. In the long run 
the worker might have been better off 
in his old job with the slight in- 
crease, but that is mere conjecture. 

Meanwhile the boss is in a fix, his 
organization is shot, he can’t get the 
type of man he wants and is accus- 
tomed to having, and things are not 
as smooth as they formerly were. In 
addition the management is giving him 





the eye lately, probably because of the 
delays in completing long requested 
and essential work, and also, because 
they are wondering if he can handle 
help the way they thought he could 
because he had told them so. 

Maybe this doesn’t happen in other 
sections of the country though and 
is merely an expression of Bean & Cod 
individuality, or, mayhap, it is our in- 
herited Bay State hebetude. 

Melrose, Mass. E. MacDerMop _ 


Are You a Success? If 
Not, Try This Personality 
Polishupper 


He must be a man of vision and am- 
bition, an after-dinner speaker, a before 
and after-dinner guzzler, a night owl— 
work all day, drive all night and appear 
fresh the next day. Learn to sleep on 
the floor and eat two meals a day to 
economize on traveling expenses. 

He must be able to entertain cus- 
tomer’s wives, sweeties and pet stenog- 
raphers. without becoming too amorous. 
Inhale ‘dust, drive through snow 12 ft. 
deep at 10 below and work all summer 
without perspiring or acquiring B.O. 

He must be a man’s man, a lady’s 
man,.a model husband, a fatherly father, 
a devoted son-in-law, a good provider, 
a plutocrat, Democrat Republican, a New 
Dealer, old dealer and fast dealer—a 
technician, electrican, politician, machin- 
ist, mechanic, polygamist and ambidex- 
trous. 

He must be a sales promotion expert, 
a good credit manager, correspondent, 
attend all jobber clinics, dealer meetings, 
labor union meetings, tournaments, fu- 
nerals and births, vigit customers in hos- 
pitals as well as jails. He must contact 
all accounts every week and in spare time 
look for new business, collect delinquent 
accounts and do missionary work. 

He must have a wide range of tele- 
phone numbers when entertaining any 
visiting executives. 

He must. also be an expert driver, 


talker, liar, dancer, traveler, bridge 
player, poker player, toreador, golf 
player, diplomat, financier, capitalist, 


philanthropist, nudist, and authority of 
palmistry, chemistry, archaeology, psy- 
chology, physiology, meteorology, crim- 
inology, dogs, cats, horses, trailers, 
blondes, redheads and lingerie. 

Editor's Note: The author of this re- 
markable bit of psychological and voca- 
tional research is unknown for it was 
distributed anonymously at a meeting of 
the Great Lakes Power Club as an out- 
line of the Requirements of a Successful 
Power Sales Engineer. Investigation in- 
dicates, however, that it is the universal 
personal success formula, for everyone, 
regardless of profession, feels it defines 
the requirements of his job perfectly. For 
those interested in polishing up their per- 
sonality, we present the outline as an in- 
troduction to the more serious study of 
How to Win Bets and Influence Horses. 
The Turf Editor reports that work on 
this monumental volume has been held 
up due to technical difficulties involving 
quadruped noncooperation. ' 
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For power-plant service up to 600°, it’s a habit 
with engineers to specify J-M 85% Magnesia Blocks 
and Pipe Insulation. 


It’s a good habit, too, they’ll tell you, for no other 
material provides such satisfactory performance on 
the job. That’s because J-M 85% Magnesia delivers 
the right combination of long life and high insulating 
value that means permanently efficient, economical 
service. 

And it’s easy to install, for it is light in weight, 


readily cut and fitted. For details, write Johns- 
Manville, 22 East 40th St., New York, N. Y. 














A Few Other 
J-M Insulating Materials 


For cold rooms, ducts and refrigerating 
equipment— 
Rock Cork Sheets 
For refrigerated piping— 
Rock Cork Pipe Insulation 
For cold-water lines— 
Anti-Sweat Pipe Insulation 
For hot or cold service-water lines— 
Pre-Shrunk Wool Felt Pipe Insulation 
For low-pressure steam lines— 
Pre-Shrunk Asbestocel Pipe Insulation 
For steam lines to.700° F.— 
Asbesto-Sponge Felted Pipe Insulation 


For superheated steam lines— 
See Combination Insula- 
t 


For fu insulation— 
Superex Blocks, Insulating Brick 2 types), 
Insulating Fire Brick (4 types), Sil-O-Cel 


C-3 Co 
Other insulations for special requirements 
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JM Jotins-Manville INDUSTRIAL INSULATIONS 


FOR EVERY TEMPERATURE...EVERY SERVICE CONDITION 


CHICAGO, APRIL, 1942 





SHOP TALK 








A department showing by means of photographs how engi- 
neers in various plants have overcome certain obstacles or de- 
vised methods to facilitate operation. If you have done some- 
thing along similar lines that you are proud of or which you feel 
may be of interest to others, send us a picture and a paragraph 
of explanation. If the photograph is good and if the idea 
is original we will present it on this page and pay you for it. 








ORSAT LIGHT. 
Heating engineer Al- 
bert Stultz of the 
Equitable Gas Co., 
Philadelphia, had dif- 
ficulty in taking orsat 
readings in dark 
basements and boiler 
rooms. He fixed this 
up very neatly by an 
arrangement of five 
flashlight bulbs con- 
nected to a_ single 
battery and operated 
by a push _ button. 
Other engineers in 
the Utilizations En- 
gineering Depart- 
ment of the company 
have tried it and ap- 
prove of the ease of 
reading, improved 
accuracy and saving 
in time which it gives. 


AMMONIA 
PUMPOUT 
LINE, Ammonia 
nuisance from 
pumpout dis- 
charge is elim- 
inated at the John 
Morrell & Co. meat 
packing plant ~at 
Ottumwa, Ia., by 
means of the two 
water spray heads 
as shown by the 
photograph. The 
sprays, arranged 
to give a complete 
curtain of water 
around the pipe 
. stopsany nuisance. 
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PLANT LABORA- 
TORY. Water treat- 
ment is admittedly one 
of the most important 
of present day prob- 
lems and proper control 
by frequent plant check 
tests is essential regard- 
less of the treatment 
used. These simple tests 
do not necessarily re- 
quire an expensive lab- 
oratory. This photo- 
graph shows the simple 
but well arranged lab- 
oratory in one of the 
boiler rooms of the 
R. C. A. Mfg. Co. plants. 


ELEVATOR PLUNGERS. Walter 
Johnston shows how to finish up a re- 
packing job properly by turning the 
gland nuts down only finger tight. The 
9 by 7% by 3% in. box with J. M. 
Sea Rings subjected to 130 lb. pressure 
has not been repacked for nearly 2 yr. 
and is still going strong. Formerly the 
plungers were repacked every 3 mo. 
Walter is the son of Charles Johnston, 
Chief Engineer of the Boggs & Buhl 
Department Store in Pittsburgh, Penn. 


SQUIRREL ELECTROSTAT. Ver- 
non W. Palen, among other things 
veteran collector of oddities, of -Eau 
Claire, Wis., found this tragic example 
of the wages of carelessness in the 
hinterlands of Wisconsin. The squirrel 
did not read the “Shop Talk” page in 
the January, 1942 issue and paid for this 
oversight with his life. Inasmuch as it 
took some little effort to pry the jaws 
from the top wire, Mr. Palen assumes 
that the squirrel was sharpening his 
teeth on the hot wire while his body 
came in contact with a bare spot on 
the middle (neutral) wire. From the 
engineer’s. standpoint “the tragedy did 
not interrupt service on the line.” 
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| corrosion of boilers is due largely to the presence of 
oxygen in the feed water, and in a smaller degree to acidity or 
dissolved carbon dioxide. Even after external treatment, these 
corrosive agents may still be present in damaging amounts. In Rem-Ox, Betz technical Sodium 
the solution of corrosion problems Betz engineers depend upon Sulfite for oxygen reduction isnow 


available for prompt shipment. 


no rule-of-thumb panacea; they first search for and find the cause, 
Write for information and prices. 


then apply the proper combination of corrective chemicals to 
prevent further destructive action. 





Now, as never before, with all industry under the necessity of 
attaining the utmost in production with available plant and per- 
sonnel, the matter of correct water conditioning becomes primary 
in importance. In this vital field Betz stands ready to render a 
complete service... of consultation, research and supervision. 


W.H.&L.D. BETZ 
CHEMICAL ENGINEERS AND CONSULTANTS ON ALL WATER PROBLEMS 


General Offices: GILLINGHAM and WORTH STS. (FRANKFORD) 
PHILADELPHIA » PENNSYLVANIA 


REPRESENTED IN ALL INDUSTRIAL AREAS OF U. S. A. AND CANADA 
CHICAGO, APRIL, 1942 








EMPLOYER'S WARTIME 
RESPONSIBILITY 


Gordon L. Hostetter, Director of The Employers’ Association of 
Chicago, says that every employer must achieve a system of busi- 
ness and industrial discipline to insure operation at top efficiency 


N? EMPLOYER should assume 
that, because his business is 
not in the direct production of 
munitions or other first line war 
materials, that he does not share 
in wartime responsibility for 
enemy espionage and sabotage ac- 
tivities which may be directed 
through unexpected channels at 
completely unexpected times. 

In maintaining full business 
and industrial efficiency and 
guarding against espionage and 
sabotage, the most important sin- 
gle factor is securing the loyal and 
intelligent support of employes. 
whe necessity and nature of emer- 
gency methods should be thor- 
oughly understood by every 
worker, not to stimulate a hysteri- 
eal spy hunt but to apply the 
sensible methods of business or- 
ganization to the current national 
problem. 

All employers should adopt ex- 
tra precautions in hiring new em- 
ployes. The reference form should 
include, in addition to the stand- 
ard personal records, the following 
specific information: If foreign 
born, full data on entry into the 
United States ; for naturalized citi- 
zens, when and where naturaliza- 
tion papers were obtained ; names 
and addresses of employe’s im- 
mediate family, relatives of hus- 
band or wife, and close relatives 
residing in a foreign country ; mili- 
tary or naval experience in the 
U. S. or with a foreign power; 
organizations other than labor 
unions to which the employe be- 
longs; employe’s record during 
the period from 1914 to 1918. 

In addition to new employes, 
the above information should be 
secured from key employes and, 
in some cases, from all present em- 
ployes. Data given should be 
checked insofar as possible. 

Industrial plants, public utili- 
ties, and other businesses vital to 
the national defense should finger- 
print all employes and new appli- 
eants for jobs. Fingerprint records 
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should be sent to the Federal Bu- 
reau of Investigation to check for 
criminal records. During the war- 
time emergency, absentees should 
be checked to verify the reason for 
absence. Persons absent without 
legitimate excuse should be re- 
garded with suspicion. 

Special rules for employes, in- 
cluding the precautions against 
espionage and sabotage, should be 
furnished to all employes and ap- 
plicants for jobs should be re- 
quired to sign the rules as evidence 
of familiarity with them. In addi- 
tion, printed copies of the rules 
should be conspicuously posted, to- 
gether with copies of the Federal 
Espionage and Sabotage Statutes.* 

In order to make other precau- 
tions really effective, all vital in- 
dustries and businesses should 
adopt an identification system 
which will be adequate at all times 
and under all circumstances to 





1Copies of these can be obtained from the 
Employers’ Association of Chicago, 35 E. 
Wacker Drive, Chicago, Il. 


prevent unauthorized persons from 
gaining access to strategic points. 

In concerns which work on con- 
fidential material, special precau- 
tions should be taken. Careless 
andling of both incoming and 
outgoing mail should be safe- 
guarded against by all employers, 
including concerns which may not 
deal directly in primary war mate- 
rials but may have correspondence 
with firms which do. 


It is particularly important 
that special thought be given to 
the proper safeguarding of plant 
and building entrances such as 
coal chutes, fire-escapes, skylights, 
sidewalk elevators, shipping and 
receiving platforms, storm sewers, 
and windows facing on streets and 
alleys. All such points should be 
adequately protected. In addition, 
it may be desirable to install flood- 
lighting systems to prevent tres- 
passers from reaching such points 
unobserved, and suitable interior 
lighting is recommended when the 
property is not occupied. 

Rules and regulations covering 
smoking, handling of inflammable 
materials, and other standard pre- 
cautions against fire should be 
rigidly enforced. Redoubled atten-: 
tion should be given to the facili- 
ties and organization within the 
property for dealing promptly 
with a fire when it has occurred. 
Adequate first aid provisions are 
essential. 

During the period, many organ- 
izations will add extra shifts or 
will make other emergency changes 
in operation which may render ex- 
isting guard systems inadequate. 
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Sasorevrs wouro 
FIND IT VERY USEFUL 





Two posters submitted by employes of the Union Oil Co. in a Plant Protection 
Poster Contest 
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N PIPING 


W HEN planes bank sharply and zoom 
around the pylon-marked turns in air 
races, everyone holds his breath—for 
here is where surging power and flashing 
speed often bring destruction. 

In piping systems, it’s the turns that 
take the worst punishment—wherever 
flow direction is changed. TUBE-TURN 
fittings’ exclusive construction — plus 
welding—insures the greatest possible 
strength, safety and leak-proof perform- 


ance at these crucial points. 





€ Pressure, friction, stress and erosion are many times mul- 
tiplied wherever there is a change in flow direction. There 
are TUBE-TURN fittings for every pipe welding need. 
Write for catalog and engineering data book with complete 
technical information. 


TUBE-TURNS, Inc., Louisville, Ky. Branch offices: NEW YORK, PHILADELPHIA, 
CHICAGO, PITTSBURGH, CLEVELAND, TULSA, LOS ANGELES. Distributors everywhere. 


TUBE"TUR 











War News From 
the Industrial Front 


Orderly Production of 
Turbines Arranged 


OrpERLY production of land turbines 
needed for the generation of electric 
power for war industries is provided 
for in an order (M-76) issued March 9 
by the WPB. The three major producers 
of land turbines are Westinghouse, Gen- 
eral Electric, and Allis-Chalmers. The 
effect of the order is to enable the Di- 
rector of Industry Operations to establish 
production schedules for orders already 
placed wtih producers of these turbines 
and to prevent their displacement by a 
purchase order subsequently placed. 

Such prohibitions do not apply to tur- 
bines that might be more urgently nedeed 
than orders already on the books. In 
such cases, the Director of Industry Op- 
erations may authorize a change which 
will give a higher standing in the delivery 
schedule to any turbine more urgently 
needed. 


Have You Any Idle 
Machine Tools? 


Owners of idle machine tools were 
requested March 6 by George C. Brain- 
ard, chief of the tools branch, WPB, 
to make them available for sale so they 
can be placed in plants engaged in war 
production. Compliance with this request 
will help in the WPB’s current drive 
to step up production to meet the goals 
set by President Roosevelt. 


He urged that full information re- 
garding such idle tools be forwarded 
to the available used tools section of the 
War Production Board where it can be 
incorporated in reference files for opera- 
tors of war-production plants. Mr. Brain- 
ard said that a recent recording of tools 
in the possession of used machine tool 
dealers resulted in the listing of approxi- 
mately 40,000 idle machines. Many of 
these have found their way into war 
production. 


Emergency Power 
Limitation Order 


LIMITATION order L-46 of the WPB 
provides for curtailment of electric pow- 
er in Buffalo, Niagara Falls, and West- 
ern New York, if and when, power shor- 
tages occur. Specifically the order pro- 
vides for mandatory: Integration of 
power systems to develop the maximum 
use of power resources when needed; 
operation of generating equipment owned 
by industrial consumers; reduction up 
to 50 per cent inthe power demands of 
power consumers with demands over 200 
kw. who are not engaged in war produc- 
tion or essential civilian services; reduc- 
tion on a pro rata basis in the power 
demands of large industrial users at 
Niagara Falls; restrictions upon the con- 
nection of new large industrial consumers 
with demands exceeding 100 kw. and 
upon expansion of present loads. Resi- 
dential consumers are not affected. 


OEM Photo 


Donald Nelson (insert) chief of WPB ushers in the present production drive by telling 
the Business Paper Editors that industry must heed the warning "Convert or Perish.” He 


emphasized that WPB can do little more than give clear details of a general plan—that 


Higher Priorities 
for Utility Repairs 


BECAUSE various WPB branches have 
set up various industrial and repair 
priority ratings which make the present 
A-10 utility ratings almost useless, P46, 
the utility repair and repair priority 
order is being revised. The revised order 
which is expected to be issued shortly, 
will probably carry differential ratings 
distinguishing between emergency inven- 
tories needed for periodic replacement 
and breakdown supplies. 


Low Pressure 
Boilers Changed 


ELIMINATION of metal jackets, fusible 
plugs, and tricocks from low pressure 
heating boilers after June 1 was ordered 
by the WPB March 7 in Schedule III 
to Limitation Order L-42. The order, 
however, grants permission to producers 
to deliver boilers with these fittings 
provided they were completely finished 
by that date. 

In addition, the regulations required 
that production of the metal jackets be 
ended on March 16. No limitation was 
placed on the manufacture of fusible 
plugs and tricocks as such because they 
are used for purposes other than low 
pressure boilers. Approximately 18,000 
t. of steel are expected to be saved by 
elimination of the metal jackets, and 
180,000 Ib. of brass by elimination of the 
tricocks and fusible plugs. 


Aluminum Paint 
Under Allocation 


ALUMINUM pigment and aluminum 
paint were placed under a _ complete 
allocation by the Director of Industry 
Operations, WPB, on March 11. Order 
M-1-g, requires specific authorization for 
the manufacture, use, or sale of alumi- 
num pigment and aluminum paint, except 
in retail distribution to the ultimate con- 
sumer. The order took effect immedi- 
ately. 


Auction of Engine 
Plant Stopped 


IN ORDER to prevent the dispersal of 
valuable machinery adapted to war pro- 
duction uses, the WPB issued an order 
stopping the scheduled sale at auction 
of the machinery, tools and equipment in 
the old Foos Gas Engine Co. plant at 
Springfield, O. 

Purpose of the order was to permit 
an investigation of the plant and its fa- 
cilities, to determine whether they could 
be used intact, and in their present loca- 
tion, for war production. If this is not 
feasible, the WPB will allocate the 
machinery and equipment to those en- 
gaged on war orders, who are most 
urgently in need of it. 


Keep Ammonia and Freon 
Cylinders Moving 


_ UWNLEss ammonia cylinders are kept 
in constant circulation, many users of 
ammonia may have difficulty in obtaining 


adequate supplies, warned R. J. Quinn, 
of the Mathieson Alkali Works, Inc. 


the important part is the initiative of individual industries, large and small. The National 

Conference of Business Paper Editors, started by Herbert Hoover when Secretary of Com- 

merce, meets regularly in Washington for conferences with important men from the President 

down through the cabinet officers, department heads, etc. and is probably the best informed 

group in the country on the present war effort. Since the emergency started, special 

meetings are frequently called at the request of Washington officials as a prelude to 
some important new step in war production 


In spite of heavier shipments, ammonia 
producers can get no new cylinders so 
the existing supply must serve all users. 

f cylinders are kept circulating, how- 
ever, it is probable that the demands of 
all essential industries can be met. When 
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cylinders are idle, it is usually due to 
carelessness, which can be easily cor- 
rected. Those holding reserve stocks of 
ammonia should do everything possible 
to get the cylinders back into service 
as quickly as possible. 

Refrigeration and _ air-conditioning 
branch of WPB has also asked all stores, 
restaurants, factories, theaters, studios, 
laboratories and film exchanges to ship 
back all empty freon cylinders to their 
manufacturers so that they may be re- 
filled and used again. 

The cylinders are made out of pressed 
steel, a critical material, and unless 
empty cylinders now on hand are returned 
to the manufacturers by March 10, only 
two-thirds of the scheduled production 
of freon gas for March can be packaged. 
No new cylinders are obtainable and 
the manufacturers of freon must depend 
on cylinders already made to pack their 
entire supply. 


Coal Prices Stabilized 


ALL COAL dealers, retailers and whole- 
salers physically handling bituminous, an- 
thracite and lignite without limitation as 
to size or quantity, were recently asked 
by the OPA to maintain prices no higher 
than those prevailing during the period 
December 15-31, 1941. The only increases 
permitted are those necessary to cover 
additional costs of ocean freight, war 
risk and marine insurance actually in- 
curred for coal transported via tidewater 
to Atlantic Coast ports. 

This request follows one made Janu- 
ary 18, directed to retail dealers only, 
asking maintenance of prices at the 
December 15-31 levels. In connection with 
the wider request, OPA set up temporary 
procedure for consideration of adjust- 
ments which may be sought as a result 
of war conditions. 

Since the January 18 request, OPA 
reports, there has been a general com- 
pliance on the part of retail coal dealers 
but industry conferences with representa- 
tives of wholesale and retail dealers and 
tidewater dock operators indicated the 
need for clarification and the establish- 
ment of procedure for further price 
studies. 


Curb on Oil Burners 


No oOIL-BURNING heating equipment 
will be ordered or purchased for public 
buildings and other public works being 
constructed under the general supervision 
of the FWA in 14 Atlantic States and 
the District of Columbia. The order, 
which applies to all the constituent agen- 
cies of the FWA, directs that where, in 
the opinion of the official responsible ‘for 
construction, existing orders for oil- 
burning equipment can be cancelled equi- 
tably and heating equipment using other 
fuels can be substituted reasonably, such 
substitution shall be made. 


Simplified Heating 


Fancy radiators, concealed piping, and 
other heating equipment luxuries will 
probably disappear from trade channels 
for the duration of the war. At a meet- 
ing called by the Plumbing and Heating 
Branch of WPB to discuss simplification 
of vapor and vacuum specialties, manu- 
facturers agreed to simplify the number 
of sizes of radiator valves, trap bodies, 
and other items in order to save produc- 
tive capacity and critical materials. 

This simplification program will prob- 
ably include the use of cast iron in a 
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number of parts which formerly con- 
sumed brass, and the elimination of 
several connecting pieces which allowed 
for concealed radiation. Army and Navy 
purchasing agents will soon specify the 
simplified equipment, it was indicated 
at the meeting. Terms of the require- 
ments will be issued as a separate sched- 
ule to Limitation Order L-42. 


Compilation of all 
Priority Orders ' 


A PRINTED compilation of priority 
orders and forms has been issued by 
the Div. of Information, Office of Emer- 
gency Management, Washington, D. C. 
It is called Priorities in Force, and is 
an alphabetical listing of all the orders 
in the M, L, P, E, miscellaneous orders, 
that have been issued by the Bureau of 
Priorities, Division of Industry Oper- 
ations of the War Production Board, 
through February 15, 1942. Weekly 
supplements to the printed compilation, 
devised to keep the listing up to date 
will be published in the O. E. M. weekly 
magazine, Victory. (Supt. of Documents, 
ac D. C., subscription 75c per 
yr. 


Pipe Fittings Reduced 


SIMPLIFICATION of pipe fittings was 
ordered by the WPB in Schedule II to 
Limitation Order L-42 covering plumbing 
and heating equipment. Schedule I, is- 
sued earlier, required simplification of 
iron, brass, and bronze valves. The pipe 
fittings schedule, in its entirety, has al- 
ready been issued as a simplified practice 
recommendation by the Department of 
Commerce Bureau of Standards under 
No. R185-42. 

Reduction under this program of the 
number of fittings in current use from 
more than 8500 to less than 3000 will 
satisfy 92 to 94 per cent of all demand, 
according to the plumbing and heating 
branch of the WPB. 

After March 1, grey cast iron, mal- 
leable iron, or brass, or bronze pipe fit- 
tings not conforming to the established 
schedule may not be produced, except 
with express permission. WPB officials 
said that use of the simplified pipe fit- 
tings schedule would release substantial 
amounts of critical materials which 
would otherwise be tied up in slow- 
moving stocks. The schedule eliminates 
more than 3600 or 73 per cent, of the 
cast iron fittings formerly produced; over 
1100, or about 50 per cent, of the mal- 
leable iron fittings; and 784, or about 
60 per cent, of the brass or bronze fit- 
tings. 


Steel Specifications 
Changed 


_ CHANGES in steel specifications de- 
signed to conserve supplies of steel 
alloys were recently made by the WPB 
after conferences with representatives of 
the steel industry and other technical 
bodies. 

Conservation of alloying elements in 
these new National Emergency specifica- 
tions is based upon the principle that 
small quantities of several different alloys 
are more effective than large quantities 
of any single element. It appears that 
these National Emergency Steels and 
certain others containing less strategic 
elements, or none, will soon be the only 
steels available and it is imperative that 


industry take the necessary steps to 
change over as quickly as possible so as 
to be prepared when the supply of habitu- 
ally-used steels is cut off. 

Steels containing the strategic ele- 
ments nickel, chromium, tungsten, cobalt 
and vanadium may only be used on 
extremely important functional parts. 
Hence, industry is urged to use carbon 
and intermediate manganese steels (100- 
1100-1200 series), carbon molybdenum 
(4000 series), manganese molybdenum 
(8000-8100-8200-8300-8400-8500 series) or 
silico manganese (9200 series) wherever 
possible. 

Tables showing analyses of the alter- 
nate steels which will be available as well 
as existing steel specifications with the 
National Emergency equivalents will be 
— free of charge during the month 

April_upon application to the Engi- 
aiotiee Editor. 


Keep Your Car Moving 
To Last Longer 


Drive your care every day, at least 
far enough to warm up the motor, is a 
rule recommended by Charles M. Hayes, 
president of the Chicago Motor Club, 
as one of the most important means of 
preserving an automobile. Moderate sens- 
ible usage is the surest way of making 
a car last as long as possible and pre- 
venting unnecessary repairs. 

Daily operation of a car prevents de- 
terioration of tires, battery and engine 
which set in after the vehicle has been 
idle even a short time. Club engineers 
declare that complete disuse results in 
nearly as rapid wear and distintegration 
as excessive or abusive driving. 


Dollar-a-Year Men Rules 


On G. A. O. Nos. 4 and 5 


GENERAL Administrative Orders No. 4 
and No. 5 of the W. P. B. set up new 
procedures to be followed in appoint- 
ments on a dollar-a-year basis and for 
“without compensation” services. Govern- 
ing procedures for appointmnt to dollar- 
a-year positions include the following: 

Each appointee must be an American 
citizen of high integrity and good moral 
character, of outstanding experience and 
ability, qualified for a responsible ad- 
ministrative, technical, consulting, or ad- 
visory position, and in receipt of earned 
income from his current nongovernmental 
employment at a rate of at least $5,600 
a year. 

The position to which the appointment 
is made must one requiring special 
business or technical knowledge and ex- 
perience. 

No dollar-a-year appointee shall make 
determinations directly affecting the af- 
fairs of the firm or company in which 
he is employed. No permanent appoint- 
ment shall be made except after a thor- 
ough investigation of the proposed’ ap- 
pointee by one of the investigatory 
agencies of the Government. 

The procedure relating to appointment 
of persons on a “without compensation” 
basis stipulates that such appointees may 
serve in an advisory capacity as Gov- 
ernment consultants working in the public 
interest and not as representatives of a 
private employer or industry. 

Any person serving on such a basis 
may not be permitted to assume any 
administrative responsibility or to ex- 
ercise any authority over, or direction 
of the work of, executives or employees 
of the War Production Board. 
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For greater protection in feeding boiler water conditioning 
chemicals % Proportioneers, Inc. % offer the NEW Adjust-0-Feeder 
—FLUID SEALED against corrosion and plunger build-up. | 


Only ADJUST-O-FEEDER gives you all of these important design features: 








Torrington needle bearings with 
hardened steel races on both crank 


pin and wrist pin bearings. FLUID SEALED Plunger and Stuf- 
fing Gland prevents destruction of 
frame and working parts by corrosive 
liquids, and build-up on plunger from 
liquids carrying suspended solids. 


Micrometer stroke 
adjustment for easy | 
and exact positioning 
of crank pin throw. 








EERE 














FLUID 








Driving crank 
equipped with 





shear pin pro- 
tection. 


Oversize tubular cross-head 
guide equipped with drip- 
feed lubrication. 


Boiler and Process 
Water Conditioning 
Chemicals: 
Phosphates, Sulphites, 

ates, Soda Ash, 
Caustics, Etc. 


‘onstant Rate, 
Duplex Adjust-O-Feeder 


Stroke indicator scale mounted 
on crosshead frame shows actual ~ 
plunger displacement at all times. 


Extra deep stuffing box with replace- 
able bushing and provision for addi- 
tion of packing lubricant while pump 
is in motion and under pressure. 


AES. 
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¢ seg gyro check valves 
: with po —- 
* ically ground or 
outs : seats and discs 
j for ir mrecihe job conditions. : 


wl 





% Proportioneers, Inc. % 
have a size and type 
feeder for every high or 
low pressure chemical 
feeding job. 


% Proportioneers, Inc. % now offer the FLUID SEALED Plunger and Stuffing Gland in all the devices 
comprising their complete line for Constant Rate and Flow Proportional Treating and Blending Operations. 


Write today for recommendations on your boiler water conditioning problems—no obligation. 


%PROPORTIONEERS, Inc. Toss CODDING ST., PROVIDENCE, R. |. 
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New Equipment 





Information that you desire about any equip- 
ment will be gladly furnished without obligation. 
WRITE POWER PLANT ENGINEERING. 





Self-Lubricating Bearings 


Tue Keystone Carbon Co., Inc., St. 
Marys, Pa., announces the addition of 
Selflube porous iron bearings to their 
line of self-lubricating bronze bearings. 
The new porous iron bearings are 
stronger than porous bronze bearings and 














they are interchangeable with porous 
bronze bearings in most applications. 
They were introduced to conserve copper 
and were perfected after years of re- 
search work in the company’s labora- 
tories. 

Selflube porous iron bearings are 
made from powdered iron, which is 
moulded to size in the shape desired, 
then baked, and finally saturated with a 
good grade of oil. They have an average 
porosity of 25 to 35 per cent, enabling 
them to store a large amount of oil which 
forms a protective, continuous oil film 
on the bearing surface. 

The new bearings have a low friction 
coefhicient which, together with their 
self-lubricating qualities, prevents exces- 
sive temperature, speed reduction, noise 
and scoring of shaft. The bearings are 
supplied in both standard and special 
shapes, as shown in the accompanying 
illustration. 


Electronic Multitester 


AN ELECTRONICALLY operated, high 
sensitivity, multi-purpose meter instru- 
ment known as the RCP “Electronic 
Multitester,” Model 662, has been an- 
nounced by Radio City Products Co., 
New York, N. Y. 

It provides a total of 27 measure- 
ment ranges to take care of voltages, 
both a.c. and d.c., up to 0 v., re- 
sistance to 1000 megohms; capacities to 
2000 mf. The low ranges for each of 
these types of measurement are such that 
values as low as 0.1 v. dc, 1.0 v. a.c., 
0.2 ohms and 30 mmf. (0.00003 mf.) can 
be read directly from the meter scale 
without interpolation or estimating frac- 


116 


tional scale divisions. Any one of the 
27 ranges is selected by means of two 
rotary switches, one of which selects the 
type of measurement desired, the other 
the numeraical range. 

The indicating instrument which is set 
into the face of the all-metal cabinet, is 
a 44-in. square type D’Arsonval micro- 
ammeter said to be accurate within 2 per 
cent of full scale. Its direct-reading 
scales are laid out on a 1000-deg. arc. 
Protection is provided which avoids the 
possibility of burn-out or other damage 
to this instrument through improper 
range selection or attempting measure- 
ment of live resistors, etc. 

Its vacuum-tube and power supply cir- 
cuits are built-in and operating power 
1s drawn trom any 105-130 volt line. 
Applied voltages are held constant by 
means of a built-in electronic voltage reg- 
ulator, eliminating the possibility of error 
resulting from variations in the a.c. 
supply voltage. 

Loading of circuits under measure- 
ment is made negligible by input resist- 
ance of 160 megohms for the higher 
ranges and 16 megohms for the lower 
ranges. Input capacity is 50 mmf. Test 
leads and all parts employed in the 
high-voltage circuits are insulated for 
15,000 v. Test leads provided, four in 


number, include two standard high- 
voltage leads, one shielded lead with an 
extension adapter for use in measure- 
ments in critical vacuum tube circuits, 
etc., and a short lead for certain special 
uses. 

The entire instrument is self-contained 
in a metal cabint 9%4 in. wide, 9% in. 
deep and 7% in. in overall height. The 
sloping control panel contributes maxi- 
mum visibility and operating convenience. 


Plastic Cork Coating 


NoDrip, an improved plastic cork 
coating that stops dripping from conden- 
sation or sweating pipes, walls, ceilings, 
tanks, and the like has been announced 
by J. W. Mortell Co., Kankakee, III. 
NoDrip has a large field, not only in 
industry but in the home and on farms, 
due to its easy and quick method of 
application by using an ordinary paint 
brush. 


This new coating is spread % in. 
thick over any metal, concrete, brick, 
plaster, tile, wood, composition, galvan- 
ized or painted surfaces, corners, angles 
or corrugated ceilings and NoDrip can 
be painted any color. 


Elapsed Time Meter 

To CHECK production and machine 
tool life in industrial plants where time 
studies are made, a new meter to indi- 
cate elapsed time in minutes or hours 
is announced by Westinghouse Elec. & 


— 


Mfg. Co., E. Pittsburgh, Pa. The meter 
consists essentially of a synchronous 
driving motor, a gear train and six num- 
bered wheels. The motor operates at 
600 rpm. on a 115 v. 60 cycle circuit. 
Synchronous operation is not affected by 
voltage variations of from 75 to 125 per 
cent of rated value. 

To operate, the meter is connected 
in parallel with the apparatus of which 
total hours of operation are to be mea- 
sured. Meter circuits are closed when 
the machine operates, causing the syn- 
chronous motor to run continuously. Re- 
setting to zero or any value is accom- 
plished by removing the case and disen- 
gaging the number wheel shaft. The 
wheels can then be set to any desired 
reading. 


Spectrometer for 
Gas Analysis 


For INDUSTRIAL research, refineries, 
and chemical plants, a mass spectrometer 
is announced by the Westinghouse Elec. 
& Mfg. Co., E. Pittsburgh, Pa. The unit 
is essentially a high-vacuum tube contain- 
ing electrodes, filament, slit system, and 
an electron collector. The gas or vapor to 
be studied is subjected to bombardment by 
a narrowly defined beam of electrons in 
the order of 10-6 amp. The pressure of 
gas in the ionization chamber where the 
bombardment takes place, is about 
10-* m.m. of thercury or lower. The ions 
thus formed are accelerated through two 
narrow parallel slits in two parallel plates 
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ET’S take this new 2300-volt, 60-cycle control unit apart and see 


what you get. It’s really a great team—the EJ 2 current-limiting 


fuse and our dependable heavy-duty oil-immersed contactor. We 
have combined them in one metal-enclosed unit to give you com- 
plete protection plus long-lived operation. 


7 THE EJ 2 
rs. CURRENT-LIMITING FUSE 


EJ 2 fuses mean split-cycle short-circuit protection. 
Current is cut off in less than a quarter cycle and 
cleared in less than a half cycle — long before the short 
has had time to harm the starter or motor. Changing 
these fuses is a simple, speedy operation. Also, they 
have a disconnect feature, which makes possible com- 
plete isolation of individual starters without causing 
the entire motor line to be shut down. 


THE OIL-IMMERSED 
W? conTAcTOR 


This heavy-duty, corrosion-resisting contactor has 
a record of years of successful service. Extra-heavy, 
self-cleaning copper tips, wide metal bearings, and 
extra-flexible, copper-braided shunts combine to give you 
a contactor that will withstand more than a million 
operations with only routine maintenance. Isothermic 
overload relays calibrated accurately against the actual 
characteristics of your motor protect both it and the 
starter against damage from sustained overloads. 


The current-limiting fuse and the oil-immersed contactor are mounted together 
in one metal-enclosed unit—a compact, easily installed, completely protected 


motor control. 


You’ll want complete information. Our new bulletin tells not only about pro- 
tection, but also why you can expect long life with low maintenance costs from this 
new control. Ask the nearest G-E office for GEA-3660. General Electric Company. 


Sohenectady, N. Y. 





GENERAL (4 ELECTRIC 











yotA DART UNION! 


PUT YOUR USED DARTS BACK ON THE JOB 


A Dart Union can be used again, again, and again with full assurance of getting tight, 
dependable joints each time. Yes, even a Dart you thought was through can be put 
back to work. 


That’s why we are suggesting, in the interest of metal conservation, that you make a 
search of your plant for used or discarded Dart Unions—and put them back on the job. 


There are good solid reasons why Dart Unions offer such outstanding performance 
and reach such a ripe old age. For one thing, 

Darts have matched bronze inserted seats, pre- 

cision machined and ground to an accurate true 

ball joint. Also, Dart bodies and nuts are extra 

heavy, made of air refined malleable iron that 

resists corrosion and is proof against pipe strains 

and wrench abuse. 


So—get the extra value from your used Darts. 
Use them again. And see your supplier today to 
get extra-value new Darts. 


E. M. DART MFG. CO. Providence, R. I. 


Sales Agents: The Fairbanks Company New York, and all branches 
Canadian Factory: Dart Union Company, Ltd., Toronto, Canada 








at a potential difference of from 100 to 
1000 v. The ions emerge from the second 
slit as a narrowly defined beam of very 
nearly the same energy. 

This beam is then deflected by a uni- 
form magnetic field designed to sort the 
ions according to their mass-to-charge 
ratio. The spectrometer gives directly 
information about the relative abundance 
of different kinds of molecular ion frag- 
ments formed when molecules of a par- 
ticular kind are struck by electrons of 


known energy. 








The spectrometer has been used suc- 
cessfully in studying patterns of organic 
molecules and in determining the purity 
of gas samples. Sensitivity in the case of 
air is one part in 100,000. Separation of 
mass 108 from mass 109 has been made. 

Entire assembly is enclosed by steel 
panels having a black crackle finish ex- 
cept for the control panels which are 
Micarta. Panels are hinged for accessi- 
bility to all parts. The unit is mounted 
on a rubber-tired truck for complete 
portability. Only outside connections re- 
quired are 110 v. a.c. and water connec- 
tions for cooling the pumps. 


Pressure Switch for Air 


Compressors 

RECENTLY announced by the Square D 
Co., Detroit, Mich., are two new pres- 
sure switches, the 9213A which is the 


‘standard and has no valve while the 


9213A3 is equipped with a release valve 
which may be positioned on the switch 
for convenience of tubing attachments. 


The switches are two pole, have a 
pressure limit of 200 Ib. and a 15 to 40 
lb. differential. They are especially de- 
signed for use with intermediate size air 
compressor motors. The range and dif- 
ferential can be easily changed in the 
field to meet varying conditions. 
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YOU WON 7 NEEO 70 WORRY 
ABOUT PIPE FLANGES 


(F YOU SEAL EM WITH 
J-M SERVICE SHEET 


Uniformity, dependability, high 
quality...these are the features 
that make J-M Service Sheet the 
No. | Sheet Packing for industry 


ORE AND MORE engineers are safeguard- 

ing gasket performance by switching to 

J-M Service Sheet. Basically asbestos, this tough 

material not only stands up longer, but is com- 

pletely uniform, both in density and quality. 

Because it does not deteriorate with age, it can 
be kept in stock indefinitely. 

If you’re not already using J-M Service Sheet, 
it will pay you to investigate. And if you have 
any other packing problems, you'll find an effi- 
cient, economical solution in the balance of the 
complete J-M line. For details, write for the new 
J-M Packing Catalog, PK-12A. Johns-Manville, 
22 East 40th Street, New York, N. Y. 


Dy 
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UPPER LEFT, process piping for oil refinery CENTER, mine shaft piping 
RIGHT, important links of a steam power installation 


REE different industries —a power plant, an oil 

refinery and a mining operation — escaped the “‘head- 

aches” of new piping installation when they swb-contracted 
the prefabrication to Grinnell ! 

Grinnell engineers are specialists, qualified by long 
experience to interpret any piping problem. Grinnell plants, 
strategically located to serve all industries, are equipped 
with every last facility to prefabricate the most complete sub- 
assembly and deliver it on the job ready for fast assembly. 

Save yourself a big part of the worries connected with 
extensions in power or process piping ... “Give the Plans 
to Grinnell’. That’s how leading manufacturers, utilities 
and process plants are meeting boosted wartime demands, 
Write for Data Book, ‘“‘Grinnell Prefabricated Piping’’. 
Grinnell Company, Inc., Executive Offices, Providence, R. I. 
Branch offices in principal cities, 


GRINNELL 


whenever PIPING 1s invoiven 





Aero Hoist 


ORIGINALLY designed especially for 
the aviation industry, the new Aero 
Hoist, recently announced by the Avia- 
tion Department, Whiting Corp., Harvey, 
Ill, has found a number of applications 
in industrial plants due to its streamlined 
design, the elimination of all unnecessary 
superstructure and its ease of handling. 


The Aero Hoist has a single upright 
mast equipped with riser steps and ad- 
justable platform. A chain hoist raises 
and lowers the work or supports it at 
any desired height and an_ extension 
keeps the hand chain safely away from 
the load. A brake locks the hoist in 
position. It is available in one and two 
ton models. 


Transflex Tubing 

A NEW TUBING with excellent resist- 
ance to brittleness down to -50 deg. C. 
has been developed by the Fibron Divi- 
sion of the Irvington Varnish & Insula- 
tor Co., Irvington, N. J. Possessing 
tough and rubber-like qualities, the new 


transparent tubing, known as Transflex, 
is made to secure continued, effective in- 
sulation on aircraft flying at high alti- 
tudes. 


Rotary Control Switch 


A NEWLY designed double break, di- 
rect acting rotary switch for the control 
of circuit breakers has been recently 
announced by Roller-Smith Co., Bethle- 
hem, Pa. 

Insulated for 600 v., the switches 
have a continuous current carrying capac- 
ity of 10 amp. 

They are furnished with red and 
green targets to indicate the last position 
of the switch. If the breaker trips by 
some means other than by the switch, 
the green and red targets are seen at the 
same time. 
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-| Give ite a New Wearing Surface 
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APEXIOR 


ADDS EXTRA LIFE TO BOILER METAL 


No one, in times like these, overlooks any chance to renew the life 
of valuable possessions — be they shoes or tires. 

Prolonged operation of old boilers —even those approaching con- 
demnation — is a proved fact... with APEXIOR. If the boiler, when 
cleaned, can undergo the required hydrostatic test, it can be APEX- 
IORIZED and kept on the line for years. 











APEXIOR ...a Renewable 
Wearing Surface 


APEXIOR No. 1, brush-applied to boiler 


* tubes and drums, adds a long-lasting top- 
ses surface to the metal—taking the wear and 
_at resisting corrosion. The metal itself is 
sis never touched by erosion, corrosion or 
om ose Z 
in scale. Scale is prevented from binding—it 
wo is easily cleaned off with a wire brush. 
The Apexior “skin” is simple to renew. 
One-coat resurfacing with a hand or rotat- 
irg brush is all that’s needed — every two 
c or three years. 
vi- 
of APEXIOR guarantees good metal 


condition ... no other protection 
offers the same assurance 
and security 


Men who demand top efficiency from 
steam boiler and turbine equipment have 
used APEXIOR for years—as a supplement 
to feed-water treatment. In the job of get- 
ting peak production from irreplaceable 
equipment, APEXIOR should be given 
your full consideration. 


ECONOMIZE ... 


r ADEXOR APEXIORIZE 


y, 


——S= 


THE DAMPNEY COMPANY OF AMERICA 


PROTECTIVE COATINGS FOR STATIONARY BOILERS, LOCOMOTIVES AND STEAMSHIPS 
HYDE PARK ° BOSTON : MASSACHUSETTS 


Atlanta Chicago ee Detroit Philadelphia 


ee 72) 





xs ee 


Engineering Sales Representatives — Pittsburgh, Cincinnati, New Orleans, San Francisco, Los Angeles, Portland, Seattle, Phoenix, Denver, 
Salt Lake City, Dallas, Houston, Vancouver, B. C., Montreal, P.Q., Havana, Cuba, Manila, P.I., Honolulu, T. H., 
Marine Dept., 114 Liberty Street, New York, N. Y. 


©. 
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Axis Weapon. 





Tue ultimate war of 
industrial production 
depends largely upon 
access to and efficient 
use of fuel and lubricating oil. That oil must be pumped 
dependably and economically to create the materials of 
ultimate victory. 


Quimby Screw Pumps are maintaining a steady flow 
of war-winning oil to the nation’s boilers and Diesel en- 


United States Navy and merchant marine. Quimby’s 
commercial performance is equal to critical war require- 
ments both on land and sea. 






THE BEST PUMP FOR THE JOB— 
IS THE MOST ECONOMICAL PUMP TO USE! 





QUIMBY PUMP COMPANY, INC. 
352 Thomas Street, Newark, N. J. 





























gines in factories, utilities and on board ships of the 





Pneumatic Spreader Stoker 


AN IMPROVED series of pneumatic 
stokers with a separate under-grate fan 
unit as a distinct feature has been re- 
cently introduced by the Iron Fireman 
Mfg. Co., Portland, Ore. 

Fuels as the lower grade bituminous 
and also sub-bituminous and lignite coals 
are burned efficiently in these stokers. 
Coal is conveyed and distributed on a 
stream of air and hot gases. The fines 
burn in suspension, utilizing the convey- 
ing air for combustion. The larger pieces 
form a shallow fuel bed on the grate. 





Location of stoker can be anywhere 
within a reasonable distance of the boiler 
front—either above, below, or on the 
same floor as the boiler. Coal is auto- 
matically fed either from a large capac- 
ity hopper or directly from the bunker. 
The maintenance cost is low, because no 
moving parts are exposed to fire-zones. 
Grate design provides ample coaling. 
Lubrication is positive and efficient, and 
capacities range from 30 to 1,000 B.h.p. 


Remote Valve 
Control Unit 


A NEWLY designed unit for the man- 
ual control of remote valves, dampers 
and other pneumatically operated equip- 
ment has been announced recently by the 
Foxboro Co., Foxboro, Mass. In appear- 
ance, the unit harmonizes with the rec- 
tangular case in which Foxboro record- 
ing and controlling instruments are now 





available. When the unit is flush- 
mounted, its front surface is only 1 in. 
from the surface of the instrument 
panel, and as its setting knob and pres- 
sure indicator are recessed, there are no 
protruding parts to suffer accidental 
bumps. 
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FT ESTED, proved in use by leading 

utilities and turbine manufac- 
turers, new Shell Turbo Oil meets 
all three requirements of modern 
turbine lubrication... 


RUST PREVENTION 


SUPERIOR OXIDATION STABILITY 
MINIMUM FOAMING TENDENCY 


Before you sweeten or drain and 
change oil, get the details on the 
new Shell Turbo Oil. Call in Shell 
today! 











“MEGGER” INSTRUMENTS 


IN A WORLD AT WAR 


In times of peace our “Megger” Insulation and Ground 
Resistance Testers are used to protect electrical equipment from 
failure, to insure continuous service and to safeguard human life. 


Now, in a world at war, with machines and men at overload 
production, these vital protective functions of our “Megger’” 
instruments have multiplied to the point where, at the moment, 
we are somewhat delayed in meeting the urgent needs of both 
government and industry. 

Thus it is that “Megger” Testing in war time ranks equally 
in importance with the generators, motors and cables that must 
be tested and retested that they shall not fail. 


If you are so fortunate as to own a “Megger” Insulation Tester 
—TAKE TIME TO USE IT. Send immediately for our Pocket 
Manual of “Megger” Practice and other bulletins which contain 
valuable information on how to make “Megger” tests, with 
directions for using all types of the “Megger” instruments. Place 
this literature and your “Megger” instrument in the hands of 
your best electrician with instructions to find the weak spots in 
your electrical system. 


If your problem is one of ground resistance measurements, 
send for our Technical Bulletin on that subject. (No charge or 
obligation for our literature.) 


If you need a “Megger” Tester, either temporarily or perma- 
nently, write, ‘phone or wire us. 


JAMES G. BIDDLE CoO. 
1211-13 Arch Street e Philadelphia, Pa. 


MEGGER 


TRADE MARK REGISTEREO U S.PAT OFF 





Specifically designed for dead-end 
service, the unit will hold reduced pres- 
sures, dependably, to values within very 
narrow limits. The unit is also useful 
in other applications, such as the setting 
of the control points of distant instru- 
ments or the adjustment of positioning 
or pressure-producing pistons, located in 
inaccessible points. It is practical for 
operation over distances as great as 
1000 ft. 


e e 

Magnetic Filter 

IN GREATER capacity than any previous 
permanent magnet FerroFilter of its type, 
the newest design manufactured by SG: 
Frantz Co., Inc., is designated as the 
PQ-6; capacity 200 g.p.m.; pipe size con- 
nection 3 in.; height 155% in.; has no 
moving parts. 
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The Model PQ-6 is especially adapted 
to removal of harmful fine iron and 
steel particles from circulating coolant 
systems of machines used in tapping, 
grinding, deep hole drilling, reaming and 
rifling and the like, also from circulating 
lubricating oil systems of pumps, Diesels 
and blooming mill engines, rod mills, 
roll grinders or other systems where a 
continuous, clean supply of lubricating 
oil is essential. 


Portable Colorimeter 
LuMETRON Mod. 400, a new Photo- 
electric Colorimeter announced recently 
by Photovolt Corp., New York City, 
features portability, simplicity of opera- 
tion and low price. It is built into a 
wooden housing with cover and carry- 
ing strap, so as to be used in the labora- 
tory as well as in the plant. It works 





























from any a.c. or d.c., 110 v. outlet and 
is simple in operation. Rugged in con- 
struction and always ready for immediate 
readings, it is designed to meet the re- 
quirements of practical colorimetry. The 
readings are definite and independent of 
the judgment of the operator, and no 
standard solutions are required at any 
time in routine work. 
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These Veil Made a Tough 
Training Job Easier! 





(1) With the plant running 168 hours a 

week, we needed more and better 
maintenance—day and night. On piping, 
for example, you can’t get away with part- 
time maintenance and keep production 
lines running smoothly. It’s too important! 








4) You know that piping maintenance is 

a specialized job. But it’s knowing the 
“*kinks” of the trade that makes the differ- 
ence between good and bad installations. 
They help speed-up the work as well as 
step-up efficiency of pipe lines. 


CR 


NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS 

















@ Soon enough, we found valves and 
fittings would have to be handled with 
unusual care to get every last bit of service 
out of them. They’re vital equipment, and 
with all the demands of war, deliveries of 
replacements were being slowed up. 


st = ode 
one tt 
ae ote 


5] We had to teach these men the “rights 

and wrongs” of piping make-up. We 
had to be sure they knew enough about 
valves of all types, and when and where to 
use them. Good piping depends a lot on 
using the right equipment. 


CRANE CoO., 








&) Sure, we put on more “maintenance” 

men, but many had never handled a 
wrench before. We had to start from 
scratch in training them. In the past, our 
veteran crews had the time to teach appren- 
tices, but that was ‘“‘before Pearl Harbor.” 





@ These Crane Shop Bulletins made a 
tough training job easier. They’re full 
of valuable piping pointers. We used them 
in employee training classes; posted them 
in maintenance shops; passed them among 
the men. Even the old-timers use them! 
And listen, any plant can get these Bulletins free 
—through the local Crane Representative. 


GENERAL OFFICES: 


836 SOUTH MICHIGAN AVENUE, CHICAGO 


VALVES 


FITTINGS © PIPE 


PLUMBING © HEATING * PUMPS 


IN ALL MARKETS 
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WARREN PUMPS 


Can Help You to 


DO THE IMPOSSIBLE’ 


Under today’s schedules—which call for more and 
more . . faster and faster—what you are doing 
today and will do later might have seemed like the 
impossible” a few years ago. To accomplish your 
objective, you need men and equipment that can 
really “give” and “take it” . . . equipment like 
Warren Pumps. 


Warren Pumps are designed and built to give 
24-hour service, 7 days a week, year after year— 
and to do it at consistently low operating and main- 
tenance costs. They are built to “keep up with the 
mill” . . . that is, to increase their working capacity 
as the demands of production are stepped up. 


If this is the kind of pump performance you are 
looking for, investigate Warren today. 

















Low-Temperature 


Fluorescent Lamp 

HyGRADE SYLVANIA corP., Salem, 
Mass., has recently announced the avail- 
ability of a new fluorescent lamp spe- 
cifically designed for low-temperature 
operation. 

Inasmuch as_ standard fluorescent 
lamps do not operate efficiently at tem- 
peratures lower than 50 deg. F., these 
new lamps will fill a very definite, al- 
though perhaps limited, need. The lamp 
is designed to start and operate satisfac- 
torily at temperatures as low as 0 deg. 
F., when used in conjunction ° with 
Hygrade’s Mirastat No. 4. 

Because of the limited number of 
applications in which this lamp will be 
used, it will be supplied in only one 
wattage and color, as follows: 40 watt 
T-12 medium Bipin Base 3500 deg. white 
fluorescent lamp; 1500 hr. estimated life, 
packed 24 to a standard package. This 
lamp will carry the marking “LT”. 


Blackout Ventilators 


A NEw ventilation system designed es- 
pecially for blackout plants and for all 
buildings erected in the modern wartime 
blackout type of construction—buildings 
in which work must be carried on de- 
spite the possibility of air raids has been 
eens by the Trane Co., LaCrosse, 

is. 
The blackout ventilators provide a 
change in the conventional practice of 
ventilation which has been created by the 
present huge program for industrial 
building expansion. The ventilators are 
available in three basic models: Exhaust 
Unit, Summer Supply Unit and Winter 
Supply Unit. 


The summer. supply unit is designed 
to provide large volumes of outside air 
with perceptible air motion at all times. 
It is a means of introducing fresh air 
for ventilation and for reducing solar 
heat gains as in the case of large indus- 
trial plants or where ventilation for par- 
ticular industrial processes is needed. The 
exhaust unit has the same general design 
as the summer supply unit, and as the 
name implies, is merely an exhaust fan 
arrangement whereby the air in occupied 
areas is exhausted from the building. 
The winter supply unit is designed for 
application in conjunction with the ex- 
isting heating system, and contains heat- 
ing coils, face and bypass dampers, and 
a propeller fan. The units include grease- 
lubricated motors and are designed for 
easy maintenance. 


Luminous Paint 

A tumrinous blackout paint, which 
can be applied to objects of all kinds 
to render them visible in the dark, has 
been developed by Maas & Waldstein 
Co., Newark, N. J. Unlike the radio- 
active finishes commonly used on watch 
dials, the new paint owes its luminosity 
to a substance which re-radiates light, 
according to the manufacturer. It con- 
tains no toxic materials. After the paint 
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STEM OF SPECIAL CORROSION-RESISTING, HIGH STRENGTH ROLLED BRONZE’ 


SUBSTANTIAL WALL THICKNESS OF PRATT & CADY BRONZE VALVES RESIST 
CORROSION AND EROSION 


HEAVY HEX PROVIDES GREAT RIGIDITY 


WW? ALL 
THAT BRONZE 


FIRST, REGRIND AS MANY TIMES AS POSSIBLE 
THEN REPLACE ONLY THE SEAT AND DISC 





READING-PRATT & CADY MADE IT POSSIBLE FOR YOU TO 
RENEW BRONZE VALVES INSTEAD OF REPLACING THEM 


It is imperative, when it comes to Bronze and other metals now scarce and 
strategically important, that we all return to old-time thrift—use it, 
mend it, make it do. 

Remember this when your Bronze valves show signs of the wear and tear Pd Cregrinding Globe Valve. Occosionol 
of 24-hour Victory production because in very few cases do you need to throttling of air, hot water, saturated steam. 
replace them. 


1885—PRATT & CADY INVENT GLOBE VALVE 
WITH RENEWABLE SEAT AND DISC 








By inventing ‘the Globe Valve with renewable seat and disc, Pratt, & 
Cady made it possible for you to renew your worn Globe Valves—to use 
minimum materials and time for the maintenance job. P & C Semi-plug type Globe Valve for 
- ‘ ss eam ri a frequent throttling in services where ordi- 

By inventing and patenting the Retaining Ring Gate Valve—diagram at nary valves wear out quickly. 
the bottom to the right—Pratt & Cady made it practical to renew the seat | 
of Gate Valves without removing the valve from the line. 

So, again, we say save all that Bronze. First, regrind disc and seat to 
an efficient seat as many times as the materials can be worked-over. Then 
replace only the disc and seat—in that way maintaining your valves at 
peak efficiency with minimum use of vital materials and precious time. 

RENEW your valves. DON’T REPLACE them. 
P & C Full Plug Type Globe Valve for 
severe throttling at maximum rated pres- 


Reading Cast Steel Valves & Fittings * Pratt & Cady Brass & Iron Valves sures and temperatures. 
D’Este Valve and Engineering Specialties 


RATTACADy 


PENNSYLVANIA 




















P & C Bronze Gate Valve, retaining 
ring construction. Perfect seating with- 
out machining with seat rings in place. 


Division of AMERICAN CHAIN & CABLE COMPANY, INC. Bridgeport, Conn. 
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THE above plan view of a 6-burner 
FYR-FEEDER shows the uniformity of the 
coal distribution pattern 


A COMBINATION that can’t be beat: 





COAL + FYR-FEEDER 


HERE is timely help for American 
industrial plants now worried 
about growing steam demands .. . 
fuel shortages . . . insufficient firing 
capacity . . . and dangerously over- 
loaded equipment. 

FYR-FEEDER Industrial Spreader 
Stokers can match or exceed the high 
heat release rates of any present 
method of firing and they can do it 
with practically any type of bitumin- 
ous coal or lignite. 

If you are now engaged in work 
vital to defense and civilian needs, 
don’t overlook the fact that FYR- 
FEEDER Industrial Stokers are help- 
ing many organizations meet every 


Dutivers of thou sand 


AMERICAN COAL BURNER COMPANY, 
ENGINEERS 


22-18 East Erie St., Chicago, Ill. 


0 YES, I want to know what the 
FYR-FEEDER can do in our plant. 

(0 Please mail descriptive literature. 

OI am interested in selling FYR- 
FEEDERS. 


Address 


Ptr cesses seeeee88 
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need for higher capacity . . . simple, 
automatic operation . . . low invest- 
ment, low fuel cost. Ask for FYR- 
FEEDER facts. 


DELIVERY. Quick delivery of FYR-FEEDER 
Spreader Stokers is assured for industrial plants 
working on Defense contracts . . . plants pro- 
ducing essential civilian goods ... food proc- 
essing plants . . . instituti and schools .. . 
mines . . . utility plants . .. railroad steam 
plants . . . or plants otherwise qualified to ob- 
tain priority ratings. For complete details, use 
the coupon below. 


TERRITORIES FOR SALES ENGINEERS 
Some territories are open for experienced 
sales engineers familiar with steam plant 
boilers and furnaces. Information on request. 
Please furnish record of your experience 
and references. 




















You Cam See 
the Superiarily © 18 Satin 





AIR FROM NOZZLES: MULTIPLE 
1, SPREADS COAL SCREW 


FEEDERS 
12” APART 


EEE SFion 
IN COMBU 
BURN IN SUSPENSION, CHAMBER 


LARGER COAL 


TWO FIRES: FINES 








MULTIPLE BURNER SPREADERS ARE A VERY ' 
WORTHWHILE ADVANTAGE. Each FYR-FEEDER a 
has 2, or 4, or more burner spreaders giving depend- 

ability and convenience in cleaning grates impossible @ 
to secure with a single spreader. i 





has been exposed to either daylight or 
ordinary electric illumination for a few 
minutes, it glows for about 20 hr. and 
repeats the action after re-exposure, 

The new Durad Luminous Paint, must 
be used over a special primer and thinned 
out with a special thinner, both of which 
are supplied with the paint. One thick 
coat, or preferably several thin coats, 
of the point produces a flat white finish 
suitable for indoor service. For a glossy 
finish, or for outdoor service, the paint 
is covered with a special clear topcoat. 
Each coat air dries in from 1 to 4 
hr. depending upon weather and other 
conditions. 


Water Conditioning 


A NEw, completely supervised system 
of boiler water conditioning known as 
the Technical Water Conditioning Sys- 
tem was recently announced by the 
Water Treatment Co. of America, 
Pittsburgh, Pa. 

The Technical System combines the 
advantages of complete supervision and 
analytical servicing of boiler, feed lines, 
condensers, etc., plus a simplified natural 
water correction utilizing individualized 
Baerite Organic Formulas especially de- 
veloped from analysis of water samples 
and boiler or water system conditions. 

These specific formulas are individual 
variations of the standard Baerite Or- 
ganic Formulas previously marketed by 
the company. Formula variations de- 
veloped to exactly fit the needs of each 
user are assigned a special identifying 
number, and are only supplied to the ori- 
ginal user except where water conditions 
are exactly duplicated. Regular, sched- 
uled boiler and water inspections and rec- 
ommendations by company experts are 
part of the service. 


MANUFACTURERS’ 
NEWS 


Increased demands for metering and 
control equipment to speed production 
in war industries has necessitated an 
enlargement of the Bailey Meter Co.’s 
field engineering staff. Engineers who 
have recently been assigned to field 
work include J. T. Elder and J. E. 
Wood, Atlanta; J. E. Luppold, Seattle; 
E. P. Nye, Buffalo; R. B. Pogue, Mil- 
waukee; D. Hilborn, Houston; 
J. J. Haslam, Kansas City; J. J. Wil- 
ber, Cleveland; . Hicks, New 
York; J. R. Powell, Pittsburgh; S. G. 
Dukelow, Denver; R. V. Johnson, Chi- 
cago; W. D. Robinson, Boston, and 
C. C. Holtzman, Philadelphia. 

Work on a new plant for the pro- 
duction of metallic magnesium and 
chlorine will begin immediately, ac- 
cording to an announcement made by 
E. M. Allen, President of the Mathie- 
son Alkali Works, Inc. 


The plant, which will be located at 
Lake Charles, La. and will cost ap- 
proximately $22,500,000, will be owned 
by the Defense Plants Corp. It will 
be operated by Mathieson and is esti- 
mated to produce about 36,000,000 Ib. 
of magnesium a year by a specially 
developed process. 

The Bird-Archer Co. announces the 
appointment of the Tesco Chemical 
Co., Atlanta, Ga., as their Southeast- 
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Fairbanks Valves—with more than half a cen- 
tury’s service record and acceptance behind them 
—are definitely quality valves. 


In addition to correct design, careful selection 
of materials and accurate workmanship, Fair- 
banks offers features which contribute to de- 
pendable performance, low upkeep and outstand- 
ing endurance. Yet Fairbanks Valves and Fair- 
banks performance are available at standard 
prices. 


Never was there a time when it was so impor- 
tant to choose valves that you can depend on... 
quality valves that will give you long, trouble- 
free service. 


The Fairbanks Distributor in your territory is 
ready to serve you. Write us for his name if you 
don’t know it. Also ask for Catalog No. 21. 


Prompt service through con- 6 Maximum years of service 
veniently located distributors. assured. 


Standard and Renewable types 7 Acclaimed for dependable per- 
for practically every need. formance. 


Quality in design, materials 8 


and workmanship. Nationally accepted by users. 


9 Backed by over 50 years’ 
specialized experience. 


10 Technical assistance in valve 
selection. 


Uninterrupted service. 


5 Low in maintenance cost. 


THE FAIRBANKS COMPANY 


399 Lafayette St., New York, N. Y. 
Boston, Mass., Pittsburgh, Pa. 
Factories: Binghamton, N. Y., Rome, Ga. 


FAIRBANKS 


as the RIGHT VALVES TO USE 
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In the EVERLASTING 


DUPLEX BOILER BLOW-OFF UNIT 





I. Tightness 


. .. is assured and maintained by the self-grinding seal of the 
Everlasting Blow-off Valve and the narrow, flexible sealing 
ring of the Everlasting Companion Angle Valve. In the 
Everlasting Blow-off Valve, the dise moves across the seat in 
a rotating motion and is in constant contact with the seat, thus 
regrinding the dise against the seat whenever the valve is 
opened or closed. In the Everlasting Companion Angle Valve, 
a perfectly fluid-tight seal is provided by the flexible, narrow- 
face ring which yields to slight irregularities of the sealing 
surface and the sealing edge as it is compressed between them. 


2.Resistance to wear 


ea To) a 


.. . is provided by the constant spring-maintained contact of 
disc and sealing surface which prevents grit from getting 
between the sealing faces of the Everlasting Blow-off Valve disc 
and seat; and by the design of the Everlasting Companion 
Angle Valve in which the sealing elements are not subject to 
destructive erosion from the flow of fluids. 








Made in sizes 1%-in., 2-in., and 2%-in. for 250-lb. 
300-lb. and 600-lb. Comply with all code requirements. 


Write for Bulletin 


EVERLASTING VALVE CO., 49 Fisk St, Jersey City, N. J. 


Everlastin 
vere J 


Jor everlasting protection 





ern representative. Sales engineers 
employed by Tesco cover the Caro- 
linas, eastern Tennessee, Georgia, Ala- 
bama, and Florida. 


Fairbanks-Morse Announces 


Further Expansion 


A pocuMENT Officially annonncing 
the intention of the United States 
Navy to spend $15,600,000 for buildings 
and equipment that will make it pos- 
sible for the Beloit Works of Fair- 
banks, Morse & Co. in the next 18 mo. 
to multiply by six its present output 
of Diesel engines and auxiliary equip- 
ment for the Navy, has been received 
by the company. 

The $15,600,000 allocation reported 
includes the original facility of approxi- 
mately $6,000,000 announced several 
months ago. Shortly afterwards, the 
Navy required more of the produc- 
tion of Fairbanks, Morse & Co. and 
the appropriation was increased to 
$6,800,000. 

The new facility means the addi- 
tion of more than 50,000 sq. ft. of floor 
space to the 320,000 sq. ft. already pro- 
vided in the new building now under 
construction in Beloit. It means also 
the erection of several auxiliary build- 
ings elsewhere in the plant, including 
one building of 30,000 sq. ft. which 
will be used for the storage and ware- 
housing of incoming parts and ma- 
terials. 


MANUFACTURERS’ 
PERSONALS 


French E. Dennison, commercial re- 
frigeration development department of 
the York Ice Machinery Corp., has 
been called to the Philadelphia Ord- 
nance District by the War Department, 
to serve as chief inspector. Mr. Den- 
nison served with the Rock Island 
Arsenal during World War 1, as the 
first refrigerating engineer in Ord- 
nance, and engineered the general re- 
frigeration, water cooling, and air con- 
ditioning systems. For many years he 
was chief engineer of the General Re- 
frigerating Co., Beltoit, Wis. 

Joseph T. Wright was recently ap- 
pointed manager of the Compressor 
and Tool Division of Worthington 
Pump and Machinery Corp., at its 
Holyoke plant. Mr. Wright served as 
assistant works manager of Lodge and 
Shipley Machine Tool Co. during 
World War 1, and later organized the 
J. T. Wright Co. of Cincinnati for the 
manufacture of paper drilling equip- 
ment. This organization was subse- 
quently merged with Harris-Seybold- 
Potter Co., Dayton, with which organi- 
zation Mr. Wright served in several 
responsible capacities. 

Appointment of H. L. Dinsmore as 
chief industrial engineer of Elliott Co. 
has recently been announced. He will 
supervise the acquisition, arrangement 
and location of manufacturing facili- 
ties, the setting of standards in produc- 
tion planning, and determine manufac- 
turing methods. Mr. Dinsmore, in re- 
cent years, has been associated with 
Coverdale and Colpitts of New York, 
and previously with Miller, Franklin 
and Basset and Co. 
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What the well-dressed 
welding fitting 


nently mat 
and thickness youre getting. 
nvenience features” 


This is just one of the “conv 

of WeldELLS that help keeP welded piping costs 
down to an absolute minimum. 

for WeldELLS have other 

installation time 

ovements. 


at isn't all, 
me save ! 
impr 
xtra value that 


& PIPE WwoO 
+ Chicage Pp. O. Box 485 
50 Church Street 
Station 


ad Street Building 
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from your BOILERS 


RESENT demands on steam generating plants are 

so heavy that the proper type, location, and con- 
struction of baffle walls are of the utmost impor- 
tance. Enco Streamlined Baffles lower operating 
and maintenance costs—but most important they 
will increase the output of your boilers. 

We would like to tell you more about Enco Stream- 
lined Baffles—why their installation will result in 
increased capacity and all-around operating effi- 
ciency. 

Write for Bulletin BW 40 or, for quick action, send blue prints 
and operating data. There is no obligation. 


THE ENGINEER COMPANY 
75 WEST STREET © NEW YORK, N. Y. 


nco Stuamtline Battles 


PRODUCED EXCLUSIVELY BY THE ENGINEER COMPANY 





Ralph Kelly, formerly vice president 
in charge of sales for the Westinghouse 
Electric & Mfg. Co., has become asso- 
ciated with the Baldwin Locomotive 
Works. In his new connection he will 
be executive vice president. 


Francis J. Sill, consulting engineer, 
and K. R. Warrington, an associate for 
the past 12 yr. have established the 
firm of Sill and Warrington at 211 
Congress St., Boston, Mass. 


D. H. Lauder, local engineer of Gen- 
eral Electric’s Pittsburgh office for the 
past 6 yr., has been appointed assistant 
to.W. M. Denny, assistant manager of 
the company’s Contract Service depart- 
ment at Schenectady, as announced re- 
cently by F. P. Wilson, manager of the 
department. 

Mr. Lauder, a native of Lonaconing, 
Md., was graduated from the Univer- 
sity of Pittsburgh in 1922 with a B.S. 
degree in electrical engineering, and 
later that year entered G-E’s Test 
course at Schenectady as a student en- 
gineer. He also did test work at the 
G-E plant in Pittsfield, Mass. He was 
formerly a foreman of the company‘s 
Pittsburgh outside installation force 
and also assistant to the local engineer 
of the G-E office there. 


Elmer J. Weis, former aircraft parts 
manager of the Pacific Pump Works 
has been made vice president, accord- 
ing to an announcement by Mr. J. B. 
O’Connor, chairman of the board. Mr. 
Weis, with the company since 1923, 
has been responsible for the operation 
and supervision of the company’s avia- 
tion hydraulic actuating assemblies 
division and has also been identified 
with many engineering improvements 
in the Pacific Pump Works’ line of cen- 
trifugal pumps, pipe line and hot oil 
service; deepwell centrifugal turbines 
and deep well oil pumps. 


Ralph R. Newquist has been named 
as assistant to Walter Geist, vice presi- 
dent of the Allis-Chalmers Mfg. Co. 
Mr. Newquist has been the manager 
of the Company’s district office at 
Houston, Texas. He also has served 
in the firm’s district offices Chicago, 
Pittsburgh, and Boston. CC. W. 
Schweers succeeds Mr. Newquist as 
manager of the Houston office. 


James §. Anderson is now con- 
nected with the New York District 
Sales Office of The Babcock & Wilcox 
Tube Co., 85 Liberty St., New York 
City. Mr. Anderson went to The Bab- 
cock & Wilcox Tube Co. from Steel 
& Tubes Div. of Republic Steel Corp. 
where he was affiliated with the Cleve- 
land General Sales Office and more re- 
cently the Philadelphia District Sales 
Office. He is a graduate of the Case 
=" of Applied Science, class of 


Sawyer Electrical Mfg. Co., Los 
Angeles, Cal., announces the appoint- 
ment of George M. Snodgrass as man- 
ager of its Eastern Sales Div. with 
headquarters at 2110 Terminal Tower, 
Cleveland, O. A wholly-owned subsidi- 
ary of the A. O. Smith Corp., the 
Sawyer Company manufactures a line 
of special electric motors for machine 
tools as well as rotors and stators for 
built-in applications. Before his recent 
appointment as Sawyer division man- 
ager, Mr. Snodgrass was vice president 
and sales manager of the Imperial 
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Shown here is an 8-inch, Class 
1500 pound, welding end, cast alloy 
steel Gate Valve, with welded bon- 
net, special by-pass, and welded 
sediment and inspection cap. Valve 
is powered by Limitorque Motor 
Operator. 
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You don’t build a good name in a day or a 
year. It comes from doing a good job for a 
long time. After that, people begin to expect 
a good job from you and they bring their 
business to you for that reason. 


We’ve been at our job a long time. Just four 
years short of a century. All these years 
we've been making valves. With each new 
industrial development in which valve design 
has played a part we’ve made new valves or 
adapted existing models to changing needs. 
In each instance our efforts have met with the 


approval of the Industry which was served. 


This experience has taught us to expect 
changes and to be prepared for them. It has 
led us to build up a well trained engineering 
and research department fully equipped to 
handle new valve problems as they arise in 
the Progressive march of American Industry. 


The Powell Line itself is evidence that we 
have not been idle. The ever-increasing de- 
mand for Powell stock valves and Powell 
engineering service is a constant reminder 
that the job we have been doing all this time 
has satisfied our clients, and has given them 
reason to expect that it will continue to be 
good. This is, in our conception, the meaning 
of a good name. 


The Wm. Powell Company 


Cincinnati, Ohio 














War Orders 
Call for Higher Pressures 


AND R/M PACKINGS | 








The war requires more asbestos—and 
more of asbestos—than history has 
ever known. Fluids must travel at faster 
speeds and greater pressures, and 
packings must control them. Lubricants 
must fight higher temperatures, and 
the packings must not fail! 


R/M packings are solving these prob- 
lems in many different industries. R/M 
research laboratories are steadily in- 
vading and conquering unexplored 
fields. R/M production is regularly set- 
ting new records in an effort to meet 
the unprecedented demand. 


The keyed, illustrated and indexed 
R/M catalog, which specifies for all 
ordinary applications, is yours for the 
asking. In it you will find the answers 
to most of today’s industrial packing 
problems. See your R/M distributor 
or write for your free copy. 


INDUSTRIAL SALES DIVISION 


RAYBESTOS-MANHATTAN, INC. 


MANHEIM, PA. 


BRIDGEPORT, CONN. 


NORTH CHARLESTON, S. C 


PASSAIC, N 


Makers of Packings for Every Industrial Use 


J. 





Electric Co., Akron, Ohio, and prior to 
that, sales manager of the Electrical 
Div. of Fairbanks, Morse & Co. 


Howard Coonley 
Appointed Bureau Head 


Lessinc J. RosEnwAtp, ‘chief of the 
Bureau of Industrial Conservation for 
the WPB, has announced the appoint- 
ment of Howard Coonley as chief of the 
Simplification Branch of the Bureau of 
Industrial Conservation. ° 

Mr. Coonley will replace Dr. Edwin 
Ely who has been serving on a loan 
basis from the National Bureau of 
Standards. Prior to coming to Wash- 
ington, Mr. Coonley, a graduate of Har- 
vard University, had been chairman of 
the board of the Walworth Co., manu- 
facturers of valves and fittings, with 
headquarters in Chicago. In the last war 
he served as vice-president of the United 
States Shipping Board Emergency Fleet 
Corp. and in 1939 was president of the 
National Manufacturers Association. 


E. H. Brown Elected 
Vice President 


Epwin H. Brown 
has been elected a 
vice president of 
the Allis-Chalmers 
Mfg. Co., in charge 
of engineering and 
development. Be- 
fore assuming the 
new post, in which 
he will correlate all 
engineering activi- 
ties and the — 
opment of new : 
products, Mr. Edwin H. Brown 
Brown was manager and chief engineer 
of the engine and condenser department 
for 7 yr. 

Immediately after obtaining his en- 
gineering degree from the University of 
Nebraska in 1906, Mr. Brown entered 
the Allis-Chalmer training course for 
graduate engineers. Upon completion of 
the 2 yr. engineer apprentice course, he 
served in various capacities with the com- 
pany, and then became assistant man- 
ager of the steam turbine department. 
Mr. Brown ktecame head of the engine 
and condenser section in 1935. The ad- 
ministration of the engine and condenser 
department has now been taken over by 
M. L. Carson. 


G. E. Announces 


Promotions 


Cuartes E. Witson, president of the 
General Electric Co., Schenectady, N. Y., 
recently announced the advancement of 

. F. Barton, New York, and W. B. 
Clayton, Dallas, Texas, to the positions 
of commercial vice-presidents. Both men 
were formerly district managers, and will 
continue as such. 

A native of Orangeburg, S. C., and 
twice winner of the Charles A. Coffin 
Award, Mr. Barton has been associated 
with General Electric Co., since his grad- 
uation from Clemson A. and M. College 
in 1906. 

Mr. Clayton, Brooklyn born, and 
graduated from Alabama Polytechnic In- 
stitute in 1905, at the age of 17, joined 
the General Electric Co. as a student 
engineer. He has made his headquarters 
in Dallas, Texas, since the establishment 
of the Southwest district in 1924. 
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In operation 24 hours a day, 300 | 
days a year for more than 10 years, two 
De La Vergne diesel engines in key plants 
of the Long Island Ice Corp. have operated 
more than 75,000 hours without a single 
forced shutdown. 

Original pistons, cylinder liners, bear- 
ings, and inlet and exhaust valves are still 
in service. The entire cost of maintenance 
for the 10 year period for the Huntington, 
L. I., plant has been $164.01, that for the 
Smithtown, L. I., plant $173.32. A total for 








maintenance for the two De La Vergne 
320-hp. diesels of $337.33. Only 5 cents 
per horsepower per year. 

The two primary objectives in setting up 
these Long Island Ice Corp. plants were 
lowest possible operating costs and maxi- 
mum dependability. Both requirements have 
been successfully met. Careful planning, 
sound plant layout, the best in diesels and 
a thorough inspection and service system 
have produced two outstanding cases of 
diesel engine economy and durability. 


Lp Laloge 


BALDWIN LOCOMOTIVE WORKS 


“ 
SUBSIDIARY OF THE 


P H I L A D E L P H i A 





All 


THE BALDWIN, 
GROUP 


NEWS FROM THE FIELD 


Midwest Power 


Conference 

ANNOUNCEMENT has been made of the 
Midwest Power Conference which is to 
be held on April 9-10, 1942 at the Palmer 
House, Chicago, II. 

The conference is sponsored by the 
Illinois Institute of Technology with the 
cooperation of nine midwestern colleges 
and universities and the local sections of 
the Founder and other engineering so- 
cieties. 

Nine sessions including topics on 
Central Station Practice, Electric Power 


and Hydro Power will domihaté the two- 
day meeting which will be opened by 
Chairman M. P. Cleghorn, representative 
from Iowa State College. Two joint 
luncheons, one with the Chicago section 
of the A. S. M. E. and the other “2 
the Chicago section of the A if E. 
will be held in addition to the an 
A feature of the meeting will be the 
All-Engineers’ Dinner on the evening of 
April 9 

Papers to be presented include: Power 
and the War Effort, Leland Olds; Pre- 
vention of Steam Losses and Fuel Waste 
in the Present Emergency, V. G. Leach; 
C-E Controlled Forced-Circulation Boil- 


Transmission, Industrial Power Plants 


R-S Solenoid Operated 
Butterfly Valve 


n , “Blitzkrieg - 
Emergency Serv 


Provides either automatic opening 
or wedge-tight shut off service 
when the electric power fails or is 
turned off due to any emergency. 
For emergency shut-off service, the 
butterfly vane is held open by the 
magnetic action of the solenoid. 
When the power is shut off the 
trigger is tripped and the counter 
weight closes the vane by gravity, 
wedge-tight against the body of 
the valve. In case of fire due to 
incendiary bombing, for instance, the 
valve in a gas or chemical line would be 
set for automaitc closing. 
Where conditions warrant automatic open- 
ing service, the vane is normally set in a 
closed position. The valve then opens 
automatically in case of emergency. 
The valve itself can be constructed of any 
metal for air, gas, steam, oil, hydraulic 
and other services. Sizes 2” to 84” and 
pressures to 300 lbs. 
The vanes of R-S Butterfly Valves seat at 
an angle and with wedge-tight precision. 
Because of the non-complicated construc- 
tion and ease of control, they are ideal for 
se te — control or = 
ut-off service. Manual or automatic con- j 
trol. Write for Catalog No. 10-B. ot ee 





125 Ib. Cast Iron Amer- 
ican Standard. Hand 
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er, at Somerset Station of Montaup 
Electric Co., F. H. Rosencrants; Maxi- 
mum Outputs from Existing Power 
Plants, E. G. Bailey; Power in the Flour 
Milling Industry, A. R. Ulstrom; Feed- 
water Treatment in Small Power Plants, 
Everett P. Partridge; Power Recovery 
Installation as Developed by Buick Motor 
Division, General Motors Corp., Melrose 
Park, Ill, C. A. Chayne; Silting of 
Water Power Reservoir, E. W. Lane; 
and Engineering Features of the St. 
Lawrence River Project. 

The two sessions of the Electric 
Power Transmission discussion will in- 
clude the following papers: (Session 1) 
under the chairmanship of E. W. Kim- 
bark, Recent Field Experience with 
Natural Lightning and Lightning Proof 
Line Design by Chas. F. Wagner and 
A. C. Monteith respectively, both men 
are from Westinghouse Electric & Mfg. 
Co. (Session 2) Recent Developments 
in the Prevention of Outages on Trans- 
mission Systems, which will include 
Ground Fault Neutralizers, Protector 
Tubes, High Speed Reclosing and High 
Speed Relaying. Among the —— 
discussing these topics will be J. 
North, W. A. Lewis, J. E. Hobson ani 
Hugh E. Keeler, who is chairman. 


E. E. 1. Convention 
Cancelled 


Due To heavy demands the war is 
imposing upon electric utility companies, 
the regular annual convention of the 
Edison Electric Institute will not be held 
this year, C. W. Kellogg, President of the 
Institute announced today following a 
meeting of the Board of Trustees. The 
annual convention had been scheduled for 
the first week in June at Atlantic City. 


Electric Energy Produced 


in December 

ELECTRIC ENERGY produced for public 
use in December 1941 -totaled 15,353,703,- 
000 kw-hr., an increase of 16.5 per cent 
over production in December 1940, ac- 
cording to the Federal Power Commis- 
sion. Average daily production of elec- 
tric energy for public use in December 
was 533,115,000 kw.-hr., an increase of 
2.3 per cent over average daily produc- 
tion during the previous month. Pro- 
duction by water power in December 
amounted to 4,477,827,000 kw.-hr., or 29.2 
per cent of the total output for public 
use, 

For the 12 months ended December 
31, 1941, total production for public use 
was 164,946,000,000 kw-hr., an increase 
of 15.9 per cent over the 12 months 
ended December 31, 1940. Net imports 
from Canada totaled 87,303,000 kw-hr. 
and net exports to Mexico totaled 1,961,- 
000, leaving a net balance of 85,342,000 
kw-hr. imported into the United States. 
The movement of electric energy across 
state lines totaled 3,032,486,000 kw-hr., or 
19.8 per cent of the total generated for 
public use. 

Capacity of generating plants in 
service in the U. S. on December 31, 
1941, totaled 44,024,219 kw-hr., a net 
increase of 236, 182 over generating 
capacity ‘reported in service on November 
30, 1941. However, occasionally changes 
are made in plants which are not re- 
ported promptly, so that capacity figures 
shown for any one month do not neces- 
sarily mean that all the changes were 
made duting that month but that they 
have been reported to the Commission 
since the issuance of the previous 
monthly report. 
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WATER TESTING EQUIPMENT 
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’ .. the complete system of industrial feed water purification 
Send for your coyay 
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Philadelphia, Pa. 
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The National Association of Fan 
Manufacturers at their 25th annual meet- 
ing held recently in Detroit elected the 
following officers for 1942: J. M. Birk- 
enstock, president; Edgar F. Wendt, 
vice-president, and L. O. Monroe, secre- 
tary-treasurer. 


Two New Plants 


for Ohio 


Work will soon be started on two new 
power plants on the Ohio side of the 
Ohio River. One of these will be built 
by the Ohio Power Co., a a of 
the American Gas & Elec. Co. of New 
York. The other will be built by the 
Ohio River Power Co., chartered in Feb- 


ruary as a subsidiary of the Ohio Public 
Service Co. of Cleveland in turn a unit 
of Cities Service Co. of New York. 

The Ohio Power Co. project will be 
situated about 2 mi. from Brilliant, O. 
and a contract has already been awarded 
for structural steel framing, totaling 
about 2000 t. Work will include com- 
plete river facilities for handling coal 
from river barges with other waterfront 
structures to include a crusher tower with 
hoist, water intake, flume for condenser 
water, and miscellaneous work, with 
dredging of a harbor and construction 
of river bank ice breakers. The capacity 
of the station has not as yet been an- 
nounced but awards for turbine-gener‘a- 
tors, high-pressure boilers and auxiliary 
equipment are scheduled to be made soon. 
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Wherever you look 


these Snubbers are providing 


Jesper, Texos _ 
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QUIET DIESEL EXHAUSTS 


Diesel engines are now 
running in man of plants 
without objectionable ex- 
haust noise. Hundreds of 
installations, like those pic- 
tured above, are operating 
in critical locations without 
exhaust noise complaints. 
Why? Because these Diesel 
engines are quieted with 
Burgess Exhaust Snubbers 
... and there is no 
interference with efficient 
engine operation. 


Burgess SDHC 


The Burgess snubbing 
principle removes the source 
of exhaust noise before the 
noise can occur. That is 
why a Burgess Snubber is 
different in design and per- 
formance from ordinary 
mufflers. For further infor- 
mation about this new 
method of quieting Diesel 
exhausts, write Acoustic 


Company, 2823-K W. Ros- 
coe St., Chicago, IIl. 


on Division, Burgess Batte 


BURGESS SNUBBERS 





The Ohio River Power, Inc. plant will 
be at Dilles Bottom, near Ballaire. The 
station will be equipped for an initial 
capacity of 50,000 to 60,000-kw., and is 
estimated to cost approximately $8,000,- 

new transmission line will be 
constructed from the plant to the substa- 
tion at Alliance, O. It is understood 
that newly organized company is solely 
for purpose of constructing the station, 
which will be operated under lease by 
the parent organization. The Ohio State 
Public Utilities Commission has granted 
permission to the company to issue 
$500,000 stock in amount of $500,000, to 
be sold to the Ohio Public Service Co. 


$10,000,000 Union 


~ — 
Electric Expansion 

The Union Electric Co. of Missouri, 
St. Louis, has arranged for an additional 
bond issue of $10,000,000, to be used for 
financing expansion in plants and system. 
The major part of the fund will be used 
by company subsidiary, Union Electric 
Co. of Illinois, in connection with work 
on Venice No. 2 station at Venice, III. 
This plant will represent a total ultimate 
investment of about $33,000,000. The first 
section of the station consists of two 
40,000-kw. generating units, one of which 
recently was placed in service, to be 
followed by operation of the second unit 
at early date. 

A second section of the plant, now 
in course of cnstruction, will have a 
similar rating of 80,000-kw., as well as 
a third section to be completed before 
the close of 1943. P 


Natural Gas for 
Wisconsin Cities 


NaTuRAL GAs PIpELINne Co. of Amer- 
ica, Chicago, Ill, has asked the F. P. C. 
for a certificate of convenience and 
necessity to construct additions: to its 
existing pipeline system to the cities of 
Milwaukee, Madison, Burlington, Racine, 
Waukesha, Sheboygan, Manitowoc, Two 
Rivers, Green Bay, Appleton, Fond du 
Lac, Oshkosh, Beloit, Janesville, and 
other cities and towns in southern and 
eastern Wisconsin. 

The proposal is to serve the eastern 
Wisconsin cities by extending an.existing 
20-in. main pipeline from its present 
terminus on the Illinois-Wisconsin boun- 
dary approximately 13 mi. south of Bur- 
lington northward to Green Bay. Madi- 
son, Janesville and Beloit are proposed 
to be served by building an extension 
from the main pipeline northward to 
Beloit and Janesville, and thence to 
Madison. 

According to the application, the com- 
pany now has on hand sufficient material 
to construct about 22 mi. of the main- 
line from the Illinois-Wisconsin line to 
a point immediately west of Milwaukee; 
has already acquired and now owns the 
right-of-way for the 22-mi. portion; and 
has also purchased and now owns right- 
of-way from the 20-in. main line north 
to Beloit and to a point east of Janes- 
ville, together with part of the right-of- 
way from Janesville to Madison. 

No natural gas is now being served 
in eastern and southern Wisconsin, and 
none of the utilities serving cities in 
these areas has access to a supply of 
natural gas. In further support of the 
proposals, the applicant states that the 
introduction of natural gas in the areas 
will greatly expedite the production of 
defense equipment and materials by Wis- 
consin industries, “and the national emer- 
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XONTINENTAL OIL COMPANY 


Each of the two units comprising this in- 
stallation is designed to deliver 95,000 pounds 
of steam per hour with 165 degrees of super- 
heat, using feed water at 212 degrees F. 

Steam and water drums are fusion welded 
and designed for 400 pounds working pressure. 

Furnace walls and floors are air cooled 
and the furnace roofs water cooled. Burners 
installed in each furnace are arranged to burn 
Natural Gas or Refinery Gas Fuel. 

These units are provided with a roof only 
and are operated out in the open like oil stills. 
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gency requires that natural gas be intro- 


duced into said great industrial area with 
the least possible delay.” Natural gas 
eS p Se n a eS to be marketed from the proposed lines 
would be supplied from the Texoma 


Natural Gas Co., in the Panhandle gas 
field in Texas and from the Colorado- 


- Interstate Gas Co. 
Economical All Wood Pulp 


to Be Controlled 
Powe r Ful SEEKING to conserve supplies and 


direct the distribution of wood pulp, 
which has an important part in the war 
program, the War Production Board, 
ast March 13, placed the entire wood pulp 
industry under an allocation system, ef- 

fective May 1. 

Under the system no deliveries of 
wood pulp may be made except by specific 
authority of the Director of Industry 
Operations. Pulp imported and reaching 
this country after noon, EWT, on May 1, 
will be held until released by the Director. 

In view of the fact that price action 
on wood pulp is being considered, OPA 
Administrator Henderson suggested 
March 9 that pulp producers, in entering 
into contracts for the second quarter 
of 1942, may prefer to refrain from 
inserting prices in their contracts at this 
time. The OPA is not yet prepared 
to release maximum prices. 


Industrial Accidents 


Increase 
INDUSTRIAL ACCIDENTS in 1941 ad- 


4 
Share our 32 yea rs vanced between 10 and 15 per cent over 
= —, year, hence the necessity 
’ ° of taking adequate preventive steps to 
oP ap aes expe rience as tu be — the manpower needed for pro- 
uction. 

The ROTO Com an swale These, according to the American Op- 
P y cleaner specialists by tical Co. include a survey of industrial 
145 SUSSEX AVENUE | " — to locate those hazardous jobs 
NEWARK, N. J. which require eye-protection equipment, 
etting us serve you. respirators, or safey garments; a defi- 
nite program to prevent accidents and 
a plan to enlist the cooperation of fore- 
men and workers; detailed checkups of 
the entire safety program to insure 
best results; and posters, construc- 
tive messages on eye protection, and 
other literature that will keep everyone, 
from unskilled labor to plant executives, 

mindful of the safety work. 


War Industries 


Interconnection 


AN APPLICATION by the New Bedford 
Gas & Edison Light Co., Cambridge, 
Mass., to the F. P. C., seeks approval to 
construct a permanent interconnection of 
at least 25,000 kv-a. capacity with the 
Montaup Electric Co. near Somerset, 
a : : Mass., to assure an adequate and con- 
Looking In the power field, perhaps more than in other basic tinuous supply of electric energy for de- 


industrial fields, the continuous betterments in ma- fense industries. ; 
This proposed tie is the result of sug- 


Ah d chinery and methods compel men. to look ahead i; ae ia toc oe 
€GG 26+ = with broader vision and greater determination than has already been discussed with represen- 

ever before. tatives of the Department of Public 
Utilities of the Commonwealth of Massa- 
Reading the advertising messages that appear in chusetts and the Commission. The con- 
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aN 20 mi. of 110 kv. transmission line, in- 
formed on new trends and opportunities. Month cluding a river crossing over the Taunton 
after month, these advertisements describe what's River, switching equipment, and a trans- 


new in generating, transmitting power. They will —— ae Acushnet subdiation of the 
28 ew Bedtord company, at a total esti- 
help you and your plant join the onward march of mated cost of $1,093 300.00. Correspond. 


the power plant industry. ing estimated annual operating costs run 
approximately 12 per cent of the capital 
cost, or about $131,200.00. 
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In the many thousands of plants engaged in the 
manufacture of armaments or war materials, 
boilers are essential to Production for Victory. 
They need Republic ELECTRUNITE Tubes. 
They re getting them. 


Many of the ships of our Navy also depend upon 
steam for operation. They must have boiler tubes. 
And they, too, are getting ELECTRUNITE Tubes 
—which are included in U. S. Navy specifications. 


So — if you experience difficulty in obtaining 
Republic ELECTRUNITE Boiler Tubes promptly 


Republic 


from your distributor, remember that we’re push- 
ing our facilities to the limit to supply tubes for 
our power plants on land and sea. 


Keep in touch with your ELECTRUNITE Dis- 
tributor. He and we want to help you in every 
way possible—to provide the electric resistance 
welded boiler tubes that mean long, trouble-free 
service for your boilers. 


STEEL AND TUBES DIVISION 
REPUBLIC STEEL CORPORATION 
CLEVELAND a OHIO 

Berger Manufacturing Division ¢ Niles Steel Products Division 

Union Drawn Steel Division ¢ Culvert Division « Truscon Steel Company 


ELECTRUNITE 


S. Pat. Off. 


ELECTRIC RESISTANCE WELDED BOILER, CONDENSER AND HEAT EXCHANGER TUBES 








MURRAY TYPE ‘UV’ MULTI-STAGE TURBINES RRieMibnarabsateonersts 


Mineral Trade Notes comes the informa- 
WITH INTEGRAL REDUCTION GEARS tion that Germany claims certain local 

steels, when strengthened by admixture 
with ores, from recently occupied terri- 
tories, offer a satisfactory substitute for 
tool steels which need such important 
metals as nickel, chrome, manganese and 
225 HP, 5000/1200 RPM, tungsten. These newly developed steels 
3-Stage Murray Type $e 1 are said to be good enough to retain 
“UV” Integral Geared Mes : ; / oar their importance even after Europe re- 


Unit with “built - in” "i : : : 
Constant p hey Gov- pt : sumes trade relations with overseas coun- 
ernor for High Pressure : i tries. 


Condensing Pumping ; 4 ‘ a ee  e Sy Bs 
Service. oe ae , ™ Additional Generators 


for Grand Coulee 


THREE generators, each of 108,000 kw. 
capacity have been ordered for installa- 
tion in the Grand Coulee Dam power 
plant which, when completed, will be 
the largest hydroelectric plant in the 
world. 

Westinghouse Electric & Mfg. Co. 
was awarded the contract for furnishing 
and installing these three generators on 
its bid of $2,792.330. These generators 
are for units L-7, 8 and 9, which when 
installed probably in 1944 or 1945, will 
complete installations in the west power 
plant and brine the Grand Coulee power 
developrrent of 1,944,000 kw. to the half- 
way stage. 

Grand Coulee Dam’s first generator 
went on the line October 4, 1941, and 
pe a" oS ~~ in February. 

: a dé r nother is scheduled for operation in 

MURRAY Type “UV” Multi-Stage Mechanical Drive Turbines April of this year. Three more are in 
lus varying stages of manufacture and in- 

p oe stallation. 

MURRAY Integral Reduction Gears At the Annual Meeting of The In- 
equal dustrial Unit Heater Association in 
q eas Detroit on March 4, 1942, election of new 

the correct answers to your mechanical drive problems demanding officers resulted in E. W. Petersen, presi- 
high efficiency with simple, rugged construction and minimum dent; A. B. Donkersley, vice-president ; 
space requirements. and L. O. Monroe, secretary-treasurer 


These modern MURRAY Steam Turbine Drives are daily deliver- Setri . for the ensuing year. The Association 
ing thousands of horsepower where reliability and economy are of pen beg Pryce has been co-operating with the War 


= : A Producti dardi h 
utmost importance. The following are typical of many actual home office will fur- ar ma ger oe fe “vented rd = 


applications: nish complete in- ff li teas 
i i th 
Reciprocating Compressors Forced Draft Fans formation promptly . pacha: = ‘ad oo. —— 
(thru *V” belts) Coal Pulverizers upon your request f h ff p pp 
Centrifugal Pumps Jordan Paper Machines or the war effort. 


Induced Draft Fans H e 
A complete line of sizes and types is available. ie First De livery from 
Pipe Line 


Greensporo, N. C., this northern ter- 


minus of the newest and biggest, though 
not the longest, gasoline pipe line in the 
country, is carried underground nearly 
BURLINGTON IOWA 800 mi. from the entry point at Baton 
¢ Rouge, La. On the night of January 
22, less than 7 mo. after the line was 
started, the Meridian, Miss. terminal re- 
ceived more than 400,000 gal. of gasoline 
BetTen SERVICE — SAFETY — SATISFACTION in the first delivery from the line. 
FOR REPLACEMENTS ORDER This line — Bsa Pr g ong 
h eara transportation of gasoline and other re- 
PRECISION GAGE GLASSES Send tor a fined petroleum products to six south- 
and GAGE GLASS GASKETS "5. bd £9 eastern states which formerly got most 
THAT WILL NOT BLOW OUT / qi of their petroleum products by tank ship. 
ARTI i Dozens of army posts, airfields, and new 
Standard Square Cut Guards defense industries dot the territory. At 
Gaskets High Pressure its maximum capacity, the line will do 
Non-hardening and the work of about 10 tank ships in the 
Non-softening same service. 
Some of the fastest records ever made 
were set ‘in the construction of the line. 
Red Lip-mold Pattern 
Expansion Type Gasket 








Wire Glass 


Gangs began clearing ground along the 
right-of-way on July 28, 1941. On 
August 14 the first pipe was laid down, 
and on August 19 the welding crews 
began. work. Between August 20 and 
December’ 7 the construction gangs, 








Standard and Extra Strong Glasses 


Send for Glass and Gasket Chart 








MB wacnirvinc 


Mica Shields Shipment made by parcel st 
Protectors the same day as order is anil so " 

ERNST WATER COLUMN & GAGE CO. which at one time numbered as high as 

RUBBER & GLASS DIVISION LIVINGSTON, NEW JERSEY 3200 men, laid and welded 800 mi. of 
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... “most modern! easiest, 


quickest to install! leak-proof under Naval, 


Marine and Stationary peak-load demands!” 


0 FERR [ HAIN ! (For new and old condensers) 





null (nil) adj 

[L. nullus, not any, none} 
Amounting to nothing; of no 
consequence; insignificant 


THE COCHRANE NULL BALANCE PRINCIPLE 
ju 








MEASURING CIRCUIT! RELIEVED OF ALL WORK 
SENSITIVE 
DETECTOR 
(CALVANOMETER) y 


FRICTION-FREE POWERFUL BALANCING 
TRANSMITTER & RECORDING MECHANISM 








fo 


Hee Tre VERYTHING 


o you in a Flow Meter 


The Webster definition of null as “amounting to noth- 
ing” is the significant point in specifying a Cochrane 
Flow Meter, for Cochrane design is based on the NULL 
balance principle, long recognized as the most accu- 
rate means of measuring a force or quantity. 


It means “zero” error in the measurement of flows, 
temperatures, liquid levels, pH values, etc. 


The null or zero balance principle consists of balanc- 
ing the unknown quantity by adjusting a known quan- 
tity of the same kind, a highly sensitive indicator being 
used to determine the point of balance. 


It is the method used in the Cochrane Electric Flow 
Meier, distinguishing this meter from all others. 


Note: a bridge circuit alone is not a null method 
meter. A gal ter is required to detect unbalance 
and an external source of power is needed to restore 
balance. These are found ONLY in the Cochrane 
Electric Flow Meter. 


COCHRANE CORPORATION 


3123 N. 17th STREET PHILADELPHIA, PA. 





FLOW METERS 











To avoid missing an issue or paying for forwarding post- 


age be sure to send a change of address to our. office. 


Changes received by the 20th of the month can be made 


effective for following month’s issue. 











pipe. In one 7 day week the seven dif- 
ferent gangs at work completed 54 mi. 
The entire line is 1235 mi. long. The 
main line, from Baton Rouge to Greens- 
boro, is 789 mi., with 526 mi. of 12-in. 
pipe (Baton Rouge to Bremen, Ga.) and 
263 mi. of 10-in. (Bremen to Greens- 
boro). Less than 70 mi. of 12-in. pipe 
were in use in gasoline pipe lines prior 
to the construction of this new line. Five 
lateral lines, one an 8-in. line to Knox- 
ville, Tenn., and the others 4-in. lines, 
add another 446 mi. The main line was 
completed before the end of December, 
and by the middle of January, 1942, only 
125 mi. of lateral lines were incomplete. 
Only half of the pumping stations 
have been completed, however, because 
of difficulties in obtaining equipment, and 
the capacity of the line is now only a 
little more than 30,000 bbl. a day. When 
all the planned stations can be put in 
operation later in 1942, the line will 
carry 60,000 bbl. a day, and the addi- 
tion of still more stations can increase 
the capacity to 90,000 bbl. if that is 
ever necessary. 
_ In its first operation at half of capac- 
ity, the gasoline is moving at only about 
2 m.p.h., or approximately 50 mi. a day. 
This speed will be doubled when all of 
the pumping stations have been com- 
pleted. Cubic capacity of 1 mi. of 12-in. 
pipe is 31,000 gal.; one mile of 10-in,, 
21,500 gal.; 8-in., 13,800 gal.; and 4-in., 
3,500 gal. The entire capacity of the 
main line and laterals, therefore, is about 
25,525,000 gal., or 600,000 bbl. 


Obituaries 


Alex Dow, 
widely known as 
Dean of the Utility 
Industry, and fre- 
quently called De- 
troit’s most useful 
citizen, died at the 
University of 
Michigan hospital, 
Ann Arbor, on 
March 22, of pneu- 
monia. 


Mr. Dow, 79, Alex Dow 
came to America 
from Scotland in 1882 and as a young man 
worked for the B. & O. Railroad, the 
B. & O. Telegraph Co., and the Brush 
Electric Co. of Cleveland. In his capac- 
ity as engineer of the latter concern, he 
supervised the design and construction 
of Chicago’s South Park lighting system. 

In 1893, at the age of 31, Mr. Dow 
was named electrical engineer of the city 
of Detroit and sueprvised the construc- 
tion of the city lighting plant. After 3 
yr. he became manager of the Edison 
Illuminating Co., forerunner of the 
Detroit Edison Co. With the latter con- 
cern he served as vice-president, and as 
president from 1912 until he retired in 
1940. A charter member and past presi- 
dent of the Detroit Engineering Society, 
Mr. Dow was a past president of the 
A. S. M. E. and held membership in the 
A. S. C..E., A. I. E. E,, and the Institu- 
tion of Electrical Engineers of Great 
Britain. He served as engineer member 
of the Board of Water Commissioners 
for Detroit from 1916 to 1921 and from 
1925 to 1932. Mr. Dow, who became 
a naturalized citizen of the United States 
in 1895, was educated in the public schools 
of Scotland, and received a degree in 
1911 and a degree as Doctor of Engi- 
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A LUBRICANT FOR EVERY +8 ya This report of a prom- 

INDUSTRIAL NEED 4. & SOA inent flour mill shows clearly 

¥ o,e . . . . 

Kk in ts « te how Cities Service Diesel Engine Oil 

lubricants for all kinds of industrial has out-performed competitive brands. We 

applications, including— have similar records of performance of all types 

of diesel equipment. If you’re generating power with 

Cuan ee Diesels, you should consult a Cities Service lubrication engineer. 

dino iii His experience and advice may save you time and money. Write 

Food Generating today to any of the offices listed below. There is no obligation. 


Metal Coane OIL IS AMMUNITION — USE IT WISELY! 
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Our booklet “Diesel Engine Lubrica- 
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CONNECT any size SUPER-SILVERTOP 
AS AN ELBOW OR STRAIGHT-IN-LINE 


All sizes of Anderson Super-Silver- 
top steam traps can be connected not 
only straight-in-line but also as an 
elbow. Regardless of the trap size 
needed, you can get a straight-in-line 
connection. Then if you change your 
mind you can use that same trap as 
an elbow connection. 


This optional connection is only 
available with guided bucket Super- 
Silvertops. And this low cost ease of 
installation (no extra fittings to buy 
and install) is matched by the ease 
of inspection. These up-to-date in- 
verted bucket steam traps are in- 
spected right on the line without 
disturbing pipe connections. 


Other good reasons for choosing 


_ Super-Silvertop traps are the extra 


capacity that comes from the longer 
bucket lever (that opens a larger 
valve) and the service record of long 
life and trouble-free operation. This 
record is a result of 55 years of steam 
trap manufacturing experience. 


Let that experience and service rec- 
ord help you in your job—let Ander- 
son traps save you trouble, time and 
money by using Super-Silvertop on 
every installation. Have you a copy 
of the useful book—“How To Choose 
a Steam Trap”? Then why not write 
for your free copy? 

THE V. D. ANDERSON CO. 
1939 West 96th Street « Cleveland, Ohio 


Super-Silvertop 


STEAM TRAPS 





SAU ERMAN rower sores 


10 to 600 tons 
per hour by 


one man 


MAN-HOURS are vital these 
days. The Sauerman system of 
moving open storage coal is 
unique in simplicity of operation 
and it brings per-ton- moving 
costs way down. Our catalog de- 
scribes this economical, trouble- 
free system. We would like to 
send you a copy. 


SAUERMAN BROS., INC. 
586 S. Clinton St. 
CHICAGO.ILL. 





neering in 1924. In 1936 he was awarded 
a degree and in 1938 Wayne University 
mgr red him with the degree of Doctor 
of Arts 

Although he maintained a residence 
in Detroit, the Dow family home was at 
Barton Hills, near Ann Arbor. Mr. Dow 
is survived by his widow, the former 
Vivienne Kinnersley of Baltimore, two 
daughters, Mrs. Margaret Connell and 
Mrs. Dorothy Parker, and two sons, 
Douglas and Lothrop Dow of Detroit. 


Edward T. Fishwick 


Epwarp T. FISHWICK, vice-president 
and director of the Worthington Pump 
and Machinery Corp. died at his home in 
Glen Ridge, New Jersey on March 15th. 

Mr. Fishwick started at the Cincin- 
nati works of the Worthington Corpora- 
tion 49 yr. ago. In addition to being 
senior vice-president, he was also presi- 
dent and director of the Worthington- 
Gamon Meter Company of Newark, N. J., 
a director of the Glen Ridge Trust Com- 
pany and of the New Jersey State Cham- 
ber of Commerce, and formerly headed 
the Diesel Engine Manufacturers associ- 
ation. 


Edwin F. Elzemeyer 


Epwin F. ELzeMeyer, president of 
the American Pulverizer Co., St. Louis, 
Mo., and director of sales activities for 
the company, died at his home in Glen- 
dale as the result of a heart attack, on 
February 22.: Mr. Elzemeyer, who was 
48, and head of the St. Louis firm since 
1926, was widely known in the power 
plant and industrial fields. He was also 
a director of the St. Louis Horse Show 
Association and a moving force in its 
affairs. 

Mr. Elzemeyer is survived by his 
widow Elda, two sons, Edwin E., Jr., 
and Howard W., his mother, a brother 
and a sister. 


NEW 
ENGINEERING 
BOOKS 


Training Oxy-Acetylene Welding 
and Cutting Operators — Instructors 
Outlines. The book contains 88 pp. 
Published by the International Acety- 


lene Assn., 30 East 42nd St., New 
York, N. Y. Paper bound copies 25 ct. 
and the de luxe edition, cloth bound, 
75 ct. The new book was prepared pri- 
marily to assist instructors in planning 
courses for the training of oxy-acetylene 
welding and cutting operators. Divided 
into three chapters, the book first outlines 
the essential information that should 
be presented in a course for the train- 
ing of a general welding operator, an 
aircraft-welding operator, and a pipe- 
welding operator; the second chapter 
contains in outline form the material 
that is essential to the training of va- 
rious types of cutting operators and 
the third chapter outlines the essential 


‘information that should be given in a 


course for inspectors and a specifica- 
tion of the primary requirements of 
students who take the inspector’s 
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INFILCO; 


INCORPORATED 
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. PRODUCTS 
The decision to streamline our 48-year old name, For Power ed 
will not surprise our many friends in the Power Accelator ian, s 
Plant field. They know we've outgrown it. In fact, Anion Exchangers 
the word “filter” is no longer even remotely & Cation Exchangers 
descriptive of 70 per cent of the equipment we Pe, Feeders 
manufacture. | mical Proportioners 

For many years the trademark has @ Cooling — . 

identified equipment for boiler and evaporator #7 Condensate Oil pe repee 
feed water treatment, cooling water condition- | Hot-Flow Softeners Filters 
ing, condensate oil removal, steam purification, | Hydrodarco Purifiers 
etc., engineered and built by this organiza- ; Lime Slakers 


tion for power plants. ime-Soda Softeners 
Water Filters 
Zeolites 
Zeolite Softeners 
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NICHOLSON 


B BCAUSE they hold tight, never 
stick, and give notably quick 
control service, Nicholson Valves 
are ordered and reordered for pres- 
sures up to 300 lb. in operating 
steam, air or water cylinders. 

They are available in TWO, 
THREE, FOUR-WAY and special 
types and made in five different 


metal combinations to cover all 
mediums handled. Non-corrosive 
metals are used on all vital parts. 
Nicholson also offers foot, solenoid, 
and motor operated valves; also 
valves fot hydraulic service up to 
5000 lb. pressure. Ask for latest 
Catalog No. 140 on Nicholson Con- 
trol Valves. 


Other Nicholson Products include: Industrial Steam 


Traps, Welded Floats, 


Piston and Weight Operated Traps, Flexible Couplings, Steam 
Eliminators and Separators, Compressed Air Traps. 


W. H. NICHOLSON & COMPANY 


160 OREGON ST. 


WILKES-BARRE, PA. 














ISOTROPIC Die- Cast BRONZE 


A stronger bronze bearing metal, cast 
by the new crystal control method 
which produces a more homogeneous 


.# structure. Available in over 700 dif- 


ferent stock sizes, solid and cored. 
This superior Bronze Bushing Stock 
is machined on all surfaces and is 
free of blow holes, cracks or spongy 
metal. It wears longer and presents 
an excellent bearing surface. 


MAGNOLIA METAL CO. + ELIZABETH, N. J. 


MAGNOLIA BEARING METALS 








course. Furthermore, these outlines 
furnish the basis for many other types 
of specialized courses, and suggestions 
for completing these are included. 


The material presented has been 
divided into self-contained units, each 
of which includes the four essential 
parts of any particular lesson, namely, 
an outline for a classroom lecture, sug- 
gestions for study assignments, recom- 
mendations for the material that should 
be demonstrated and discussed, and a 
description of the practice exercises 
the student should do in the shop. Rec- 
ommendations for qualitative testing of 
the work done are included throughout 
the book. An introduction describes in 
considerable detail the organization of 
the book and gives suggestions for its 
use. 


Optimum Air-fuel Ratios for Lique- 
fied Petroleum Gases. By W. H. Paul 
and M.N. Popovich. Published as Bul- 
letin Series No. 14 by the Engineering 
Experiment Station, Oregon State Col- 
lege, Corvallis, Oregon. Size 6 by 9 in., 
18 pp., paper bound. Price 25 ct. 

This bulletin reports an investiga- 
tion on the determination of optimum 
power and economy air-fuel ratios for 
propane, n-butane, iso-pentane, iso-oc- 
tane, gasoline, and commercial mixtures 
of butane and propane. It also includes 
calibration of a commercial thermal 
conductivity type air-fuel ratio instru- 
ment for each of these fuels, with an 
explanation of the unreliability of such 
instruments in the lean-mixture range. 


Tests show that the optimum air- 
fuel ratio for maximum power varies 
from 13 lb. of air per pound of fuel 
for gasoline to about 15.6 for propane. 
For minimum fuel consumption the op- 
timum ratio is about 16 for gasoline 
and about 17.9 for propane. With few 
exceptions the points fall on a smooth 
curve when the air-fuel ratio is plotted 
against per cent of carbon in the fuel. 


Steel Products Manual. Size 6 by 
9 in., from 50 to 100 pp. per section, 
paper bound. Published by the Ameri- 
can Iron and Steel Institute, 350 Fifth 
Ave., New York City. Price 25 ct. per 
section. 

The Steel Products Manual con- 
sists of a series of some 33 sections 
covering various iron and steel prod- 
ucts. To date 25 sections have been 
printed. The last four, covered by this 
review, include Section 8 on Hot Rolled 
Carbon-Steel Bars, 9 on Cold Finished 
Steel Bars and Shafting, Section 10 on 
Alloy Steels, and Section 15 on Hot- 
Rolled Carbon-Steel Wire Rods. While 
the order varies somewhat from sec- 
tion to section each booklet is divided 
into several parts dealing with general 
definitions, manufacturing practices and 
industry standards, including methods 
of sampling and check analysis. 


Priorities and Allocations.’ Copy- 
right 1942, 90 pp., size 8% by 10 in. 
paper bound. Compiled and published 
by The Research Institute of America, 
Inc., 292 Madison Ave., New York, 
00” as Research Analysis 18. Price 

1.00. 


This is a comprehensive manual of 
the priority and allocation system ar- 
ranged as practical guide to business 
operations under the most complicated 
tangle of red tape that American in- 
dustry has ever hade to cope with. How 
to get priority controlled materials, fit 
priority orders into production sched- 


POWER PLANT ENGINEERING 








MONEL tubing proves 


0.K. in SUPER- 
PRESSURE 


PRE-HEATER... 


Now in use for nearly a year, 
this strong, corrosion-resistant 
metal fulfills expectations 


at Twin Branch 


~- 


Designing a unit to generate steam at the record- 
breaking pressure of 2,500 lbs. called for something 
unusual in feed water pre-heaters. What tubing to 
use in the latter posed a problem for Indiana & 
Michigan Electric Co. and Foster Wheeler Corp. 

The feed water heater at their Twin Branch plant 
handles 550,000 pounds of water per hour, at tem- 
peratures ranging from 353 to 490° F., under a 
pressure of 3,200 p.s.i. Maximum steam pressure 
and temperature outside the tubes are 700 p.s.i., 
650° F. 


Possessing a high rate of heat transfer and 


the corrosion-resistance and strength necessary to 
secure a tube of moderate thickness, Monel has 
proved entirely satisfactory. In this and numerous 
other ways Inco Nickel Alloys are helping meet 
demands for increased production of Power. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street New York, N. Y. 
x 


FIRST THINGS FIRST... With the Nation at war, supplies of Monel, 
Nickel and Nickel Alloys are needed for our armed forces. All efforts 
must now be aimed toward victory. In the meantime The Interna- 
tional Nickel Company will continue to issue information which it is 
believed will be of interest to metal users who are concerned with 
the war needs of today and the peace-time progress of the future. 


MONEL ¢ “K’” MONEL © “S” MONEL © “R” MONEL ¢ “KR’’ MONEL © INCONEL © NICKEL © “Z” NICKEL 
Sheet... Strip...Rod...Tubing...Wire... Castings 
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There are a great many stories that can be read 
in the various samples of water we receive. 
They tell of scale and corrosion in varying de- 
grees of destructiveness. Water for cooling 
systems, steam and return systems, refriger- 
ating brines . . . each has its particular story. 
Power plants, petroleum industries, process 
industries, public buildings and transportation 
industries . . . all have their problems. 

Let us study these problems for you and tell 
you how Chrom Glucosate, Phospo Glucosate, 
and many others of our Haering products can 
correct these conditions, saving your materials 
and increasing the production of your plant. 


Write for these interesting booklets: 
“Organic Methods of Scale & Corrosion Control” 
“Cooling Waters” ¢ ‘“H-O-H Lighthouse Reprints’ 
“The Solution of Your Proportioning Problem” 


and other booklets on water treatment for Power Plants, 
Refrigeration Plants, Petroleum Industries, Process In- 
dustries, Public Buildings, and Transportation Industries. 


Bacterial Deposit 


x 


Hot Water Scale 


Oily Boiler Deposit / 


D.W. HAERING & CO. INC. 


GENERAL OFFICES: 


CHICAGO, ILLINOIS 


205 West Wacker Drive 











Ways In Which Wartime 
Advertising Helps You 


es said recently that “advertising is a con- 
venient and effective channel for getting useful in- 
formation from where it is to where it is needed”. 


Using POWER PLANT ENGINEERING as such a 
channel, scores of advertisers are now passing along 
practical wartime information on how and where to apply 
power equipment to increase plant capacity, to facilitate 
conversion to war production, to guard against shut- 


downs, to reduce maintenance expense. 


Now more than ever before it will pay you to read the 
advertisements in POWER PLANT ENGINEERING. 
They can help you keep posted on new and better oper- 
ating methods, aid you and your plant to contribute more 
fully to the nation’s all-out “battle of production”. 


9 6 & 











ule, extend ratings down to subcon- 
tractors and handle inventions, inspec- 
tions and check ups are of necessity 
a primary concern of all who expect to 
continue in, business. 

The book begins with an explana- 
tion of the priority and allocation sys- 
tem and continues, in a logical, clear 
cut manner, to explain the application 
of the system to actual business con- 
ditions: How to get a rating; blanket 
ratings; ratings for individual con- 
tracts; distributor, construction, main- 
tenance, operation, and export; what to 
do about rated orders; how commodi- 
ties are allocated; how to prepare for 
policing of, and inventory inspections 
and checkup; whom to see on prior- 
ities; how to adapt your business to 
the new conditions; and what’s ahead 
on priorities. 

Last in the book is a list of M, L 
and PD orders in chart form. Inas- 
much as the book was published in 
January this section is not up to date. 
This data as of January 30 (with a 
supplement carrying it to Feb. 15) is 
contained in “Priorities Orders in 
Force” compiled and issued by the Div. 
of Information, Office of Emergency 
Management, Washington, D. C. Sup- 
plements keeping the data up to date 
are published weekly by the E.O.M. 
Weekly Magazine, Victory (Supt. of 
Doc. price 75 ct. per yr.) Price sched- 
ules from 1 through 105 will be found 
in Part II of the Federal Register for 
Feb. 21, 1942 (Supt. of Documents, 
$1.25 per mo. or 10 ct. per copy.) 

Priorities and Allocations, together 
with the next book reviewed, Produc- 
ing For War, represents a radical break 
in precedent for the Research Institute 
in that they are the first distributor of 
reports outside the membership. An 
example to the rule was made in these 
two cases due to the widespread im- 
portance of the reports in the present 
emergency. 


Producing for War. March 1942, 115 
pp., size 8% by 10 in. paper bound. 
Compiled and published by the Re- 
search Institute of America, Inc., 292 
Madison Ave., New York, N. Y., as 
Research Analysis 20. Price $2.00. 

No single book we know of comes 
as close to answering all questions 
about industrial conversion to war pur- 
poses as does this well arranged and 
carefully compiled volume. Donald 
Nelson recently warned American in- 
dustry to “Convert or Perish”, and 
made it clear that the conversion job 
was one for individual effort and that 
the W. P. B. could not undertake to do 
the job for each of the 184,000 manufac- 
turers of the country. 

The practical value of the book is 
well shown by a glance at the chapter 
headings: Convert to war production; 
where to go for a war job; how to get 
war contracts; your war sales‘kit; how 
to get a subcontract; financing war 
work; drafting and operating under a 
government contract; taxes on govern- 
ment contracts; improve operating 
methods; work around the clock, and 
maintaining labor supply. 

Among other things are addresses 
and functions of the various purchasing 
units of the Army, Navy, Maritime 
Commission, Treasury Department and 
Lend-Lease buying. Each section is 
arranged so as to be easily found and 
quite complete in itself with, in each 
case, observations or recommendations 
dealing with that particular case. 
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WHY USE “CARBOFRAX” 
IN YOUR BOILER FURNACES? 


Remember a “‘Carbofrax’’ setting 
is a dependable setting. 


CARBORUNDUM 


THE CARBORUNDUM COMPANY 


REG. U. S. PAT. OFF. 
Refractory Division, Perth AMBOY, N. J. 


District Sales Branches: Chicago, Philadelphia, Detroit, Cleveland, Boston, 

Pittsburgh. Distributors: McConnell Sales and E gi ing Corp i 

Ricweinghion, Ala.; Christy Firebrick Company, St. Louis, Mo.; Harrison & 

Company, Salt Lake City, Utah; Pacific Abrasive Supply Company, Los Angeles, 

San ies, Calif.; Denver Fire Clay Company, El Paso, Texas; Smith-Sharpe 
pany, Mi polis, Minn. 











j Carb dum and Carbof; are regi: d trade-marks 7 
| of and indicate manufacture by The Carborundum Co. i 
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@ An honest question deserves a straightforward 
reply. 

Without the frills of a sales talk, the answer is: to 
insure continuity of operation—provide for in- 
creased capacity—improve boiler efficiency. 
“Carbofrax” brick in your setting will do just these 
things because of their extremely high refractori- 
ness—outstanding resistance to spalling—ability 
to eliminate clinker adhesion, with consequent im- 
provement in combustion conditions. 

Thousands of installations have proved the ability 
of “Carbofrax” brick to lower refractory costs, 
reduce maintenance expense and eliminate frequent 
outages for setting repairs. That is why you should 
use “Carbofrax” in your boiler furnaces. 
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Rananex 


PERMUTIT 





FUEL 


CONSERVATION 


BEGINS 


(ToanaKrorx 





Cut waste with 


CO, INDICATOR 
and RECORDER 


Instant, accurate CO. readings 
insure firing efficiency, save pre- 
cious fuel. This sturdy instru- 
ment will stand up under the 
severe strains of war produc- 
tion, too, because it’s fully me- 
chanical—there are no chemi- 
cals or fragile parts. 

FREE BOOKLET from The Permutit 
Company, Dept. Al, 330 West 42nd 


Street, New York, N. Y. In Canada: 
Permutit Company of Canada, Ltd... . 


Montreal . . . Toronto . . . Winnipeg 
.. » Calgary. 
*Trademark Reg. U.S. Pat. Off. 
product of 
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Electrical Supply Lines, a section 
from the Handbook of Safety Rules 
on Supply Lines, a revision of H 10 and 
a part of the National Electrical Safety 
Code, is available from the Supt. of 
Documents, Government Printing 
Office, Washington, D. C. Price 65 ct. 


All About Me. By J. M. Bruer. 
Published by the American Technical 
Society, Drexel Ave. at 58th St., Chi- 
cago, Ill. Size 8% by 11 in., 89 pp., 
spiral wire, paper binding. Price $1.00. 

This book, written by the co-ordi- 
nator of the Rochester, Minn. High 
School, is largely a compilation of 
forms for personal data which a person 
should collect and have axailable for 
purposes of employment, credit ratings, 
social security, naturalization, etc. 
Completed, it is intended to provide 
the full life story of an individual in- 
cluding birth certificates, education and 


training, school records, employment 
record, references and recommenda- 
tions, physical fitness and various 


standard forms used for vocational 
training, employment application, sur- 
ety bonds, apprenticeship agreements, 
etc. 


Design of Piping for Flexibility 
With Flex-Anal Charts. By E. A. 
Wert and S. Smith. Copyright 1941, 
2nd Edition, size 11% by 8% in. 96 
pp., spiral Fabrikoid bound. Published 
by Blaw-Knox Co., Power Pining 
Division, 2042 Farmers Bank Bldg., 
Pittsburgh, Pa. Price $3.00 

This book is intended for the ex- 
perienced pipe design engineer who can, 
by the use of the method and applica- 
tion of the Flex-Anal Charts, accurately 
analyze any piping system in a very 
short time. Details of piping design 
for flexibility which has always re- 
quired a considerable amount of intri- 
cate calculation to obtain a satisfactory 
solution and more so with the increase 
of temperatures and pressures now 
being demanded by the power industry 
and oil refineries, have been simplified 
through practical piping layout dealt 
with in this book. 

The curves, tables and formulas of 
the Flex-Anal charts, when properly 
applied can be used to quickly deter- 
mine the proper general design of the 
piping structure before an appreciable 
amount of draft-room time has been 
uselessy expended, and also will pro- 
vide the piping design engineer with 
a simple method whereby rapid, ac- 
curate, and complete flexibility analvses 
cin be made for previously determined 
shapes. 

Although the formulas developed in 
this work apply to all practical mate- 
rials, for use at any temperature, the 
charts and tables, however, are con- 
fined to low and medium carbon steels, 
low alloy content steels, and wrought 
iron, for use at temperatures up to 
1000 deg. F. 


Possible Alternates for Alloy Steels. 
Size 6 by 9 in., 143 pp.. paper bound. 
Published by the American Iron and 
Steel Institute, 350 Fifth Ave, New 
York, N. Y. Price’ 50 ct. 

This is No. 5 of a series of bulletins, 
entitled Contributions to the Metal- 
lurgy of Steel. The complete title is 
Possible Alternates for Nickel, Chro- 
mium and Chromium-Nickel Construc- 
tional Alloy Steels. It was prepared 
at the request of the OPM (succeeded 
by the WPB) and the purpose was to 











IDEA STIMULATOR 
AND SOURCE BOOK 


Use this new 124-page, substantially 
bound book as a source of ideas on 
how to expedite the handling of any 
bulk and package materials. It illus- 
trates, describes and gives essential 
engineering information on elevating 
and conveying machinery for all in- 
dustries, designed and manufactured 
by Gifford-Wood to meet purchasers’ 
requirements. It is an eye-opener in 
showing how standard and special de- 
signs can be combined ingeniously and 
economically to produce tailor-made 
installations that exactly meet specific 
conditions and requirements. With 
this book, you can profit by Gifford- 
Wood’s hundred and twenty-six years 
of experience underlying the modern 
ideas illustrated. 


If you have any project involving 
elevating, conveying, drying or bak- 
ing, sheet or structural work, or re- 
quire the manufacture of special 
equipment to your own specifications, 
get in touch with us. Our plant in- 
cludes pattern, machine, steel, forge, 
paint and assembly shops—all ready 
to serve you. 


As a first step, write for the new 
“Catalog No. 200”—more than a 
catalog—an idea-stimulator and source 
book you will value. It is yours upon 
request written on your business sta- 
tionery. 


GIFFORD-WOOD CO. 
: Founded 1814 - 


HUDSON, N. Y. 


NEW YORK CHICAGO 
420 Lexington Ave. 565 W. Washington St. 
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— to maintain consistently uniform quality in 
the manufacture of Globe Steel Tubes. A 
large and fully equipped chemical and phys- 
ical laboratory, manned by graduate metal- 
___ lurgists, is basic to the exact control of pro- 
. duction maintained at Globe Steel Tubes Co. 


In addition to the most advanced machinery 
and methods in the mill, under the direction 
of a large staff of experienced engineers 
and technicians, the Globe Steel Tubes Co. 
laboratory is another important factor which 
contributes substantially to the inherent 
quality of Globe Steel Tubes . . . quality 
which has won them high recognition with 
utilities, leading railroads, industrial and 
marine boiler builders. 


GLOBE STEEL TUBES CO. 
MILWAUKEE, WISCONSIN 





STAINLESS TUBES * BOILER TUBES ¢ 
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What Life 


of F CE 
METAL@ACKING 


City of Erie, Pa., Waterworks: ‘The 
France Packing in a Holly pumping en- 
gine has been in service 32 years and 
is still working satisfactorily.” 


Illinois Power & Light Corp., Cham- 
paign, Ill.: ‘France Metal Packing used 
on our engines for 27 years and is still 
working under a pressure of 170 lbs. 
superheated. ....will in all probability 
outlive us.” 


Worcester Gas Light Co., Worcester, 
Mass.: “France Packing has always 
been tight. ....Same compressor packed 
with ordinary packing required a large 
amount of labor to keep the stuffing 
boxes tight.” 


You can't expect more—why accept less? 





REE 


44-page Catalog 

of useful and val- 

uable information. 

Write for your 

free copy of Cat- 

alog M-5, with 
facts on 


@ Packing Designs for any Service 
@ Installation Procedure 

@ Methods of Lubrication 

@ Pressures and Temperatures 

@ Oil Return and Stripping Rings 
@ Handy Reference Tables 


Request France Engineers to analyze 
your packing requirements. There is 
a@ representative close at hand. 


THE FRANCE PACKING COMPANY 
Tacony, Philadelphia, Penna. 
Branch Offices in Principal Cities 





Original 
FRANCE 


METAL PACKING 





make the nation’s limited reserve of 
strategic metals go further. The use 
of alternate steels may make necessary 
some changes in established methods 
of fabrication or heat treating proce- 
dure and may even make necessary 
some changes in engineering design. 

The book covers in considerable de- 
tail the technical features of compar- 
ative physical properties of different 
grades of steel, the effect of heat treat- 
ing, etc. Alloy steel, as defined by 
OPM Supplementary Order M-21-a,de- 
fines alloy steel and iron as containing 
manganese in excess of 1.65 per cent; 
silicon in excess of 0.60 per cent; cop- 
per in excess of 0.60 per cent; or 
aluminum, chromium, cobalt, colum- 
bium, molybdenum, nickel, titanium, 
tungsten, vanadium, zirconium in any 
amount. 


Power Plant Engineering and De- 
sign. By Frederick T. Morse. Second 
edition, Copyright 1942, size 6 by 9 in., 
687 pp., cloth bound. Published by 
D. Van Nostrand Co., Inc., 250 Fourth 
Ave., New York City. Price $6.50. 


The first edition of this book ap- 
peared in 1932 and was characterized 
by two important features. First, it 
presented in one volume a rather com- 
prehensive study of electric generating 
stations including public utility, indus- 
trial and institutional plants from the 
standpoint of steam, Diesel and hydro- 
electric power. Second, the steam 
plant section was exceptionally well 
treated from the standpoint of cycles, 
the combustion loop and the feedwater 
loop. While intended primarily as a 
college text, the method of presentation 
made the book of value to the practical 
engineer already familiar with applied 
thermodynamics. 


The make-up and arrangement of 
the second edition closely follows that 
of the first but about half of the text 
has been rewritten and the illustrations 
revised to supersede it from the stand- 
point of the practical engineer revision 
is important in that the gap between 
theory and practice has been nar- 
rowed, application emphasized so that 
the text may be considered as a book 
on applied thermodynamics as reflected 
by contemporary practice. 

The book may be considered as 
divided into three general sections, the 
last dealing with electric system 
equipment and layout, the middle sec- 
tion with steam plant cycles, equip- 
ment and theory and the first part de- 
voted to general power practice, in- 
cluding Diesel engine power and hydro- 
electric power and practice. 

Introductory chapters cover impor- 
tant topics not generally considered in 
the average text. Such matters as 
the scope of steam plant engineering, 
variable load problem, power plant 
economics and the power plant build- 
ing. 

The author is Associate Professor 
of Mechanical Engineering at the Uni- 
versity of Virginia, Charlotteville, Va. 


American Standards 1942. This is a 
price list distributed free of charge by 
the American Standards Association, 29 
West 39th St.. New York City. This 
new list includes nearly 500 Standards 
in the industrial field and in public 
safety. There is a new separate listing 
for Defense Emergency Standards, 
that is standards developed specifically 








PARTS 


of the De Laval-IMO Oil Pump are the 
power and idler rotors, which run in 
perfect rotational and hydraulic balance. 
The pump, therefore, operates at stand- 
ard motor and turbine speeds without 
vibration. Delivery is uniform and with- 
out pulsation, as from a steadily advanc- 
ing piston. The IMO pump handles any 
volume of any oil against any pressure. 


Ask for Catalog I-85. 
4 IMO PUMP DIVISION 
we of the 
Delaval Steam Turbine Co. 
_ 





Trenton, N. J. 


ae a 

















See page 73 of 
our new 96-page catalog 


forinformation on this 


WATER STRAINER 


Clean water 
at all times, 
without silt, 
leaves or any 
other foreign 
matter, is ob- 
tained with 
this Strainer, 
furnished with 
a strainer bas- 
ket of any de- 

sired mesh. The strainer basket is 
always supplied oversize, to reduce 
the need for frequent cleaning. 
Also, it is possible to install the 
strainers in parallel formation, so 
that either unit may be in service 
while the other is being cleaned— 
thus avoiding any shutdown or 
delay. 





GOLDEN-ANDERSON 
VALVE SPECIALTY CO 


Fuiton Building Pittsburgh, Pa 
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yoda RESULTS OBTAINED 


wrlOW GRADE COAL ‘ 


AT OTTAWA SILICA CO., OTTAWA, 


OPERATING CONDITIONS 


Maximum guaranteed capacity 35,000 Ibs. 
steam per hour. 

Maximum developed load 45,000 lbs. of steam 
per hour. 

Pressure 450 lbs. 

Steam temperature 600 degrees. 

Feed Water temperature 380 degrees. 

Efficiency 78.4% at maximum guaranteed ca- 
pacity. 


COAL ANALYSIS 


(As received) 


39.93% 
100.00% 


Bere S o0 yikes «ee avai deren o exe 10,701 
Sulphur 2.65% 
Ash fusion temperature.... 1900° 


The new BROS Steam-Generating Plant of the Ottawa 
Silica Company, Ottawa, Illinois, is producing good 
results with low grade coal and high air preheat. The 
plant consists of three BROS three-drum water tube 
boilers. Each unit is fired by three BROS Super- Spred 
Stokers. 


HULSON Tuyere-type grates, exclusive with BROS 
Spreader Stokers, permit the use of air preheated to 350 


BROS BOILER & MFG. 


1900° FUSION 
TEMPERATURE 


ILLINOIS 





degrees without slagging, thus assuring maximum effi- 
ciency. Dry, clean steam is obtained over a wide range 
of operating conditions with a BROS-International steam 
washer and purifier. A two-stage BROS superheater 
with both radiant and convection banks keeps the steam 
temperature uniform at all ratings. Refractory main- 
tenance is minimized through the water cooling of the 
rear and side furnace walls. 


Cc O., 


BROS: eg OUIPMENT 
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COCHRANE 6” RECEIVER 
SEPARATOR 
on Steam Line to High-Speed Engine 
at ALLIED PAPER MILLS 


Kalamazoo, Mich. 
INLET 


CG S. R. 2. < 8 
have a large well or receiver 
which serves as a storage 
chamber for the water sepa- 
rated from the steam, and 
also as a reservoir which equal- 
izes the flow through the 
steam pipe, maintaining a 
higher and more uniform 


pressure in the steam chest 
of the engine. G 


The separator shown in the 
photograph, at the Allied 
Paper Mills, Kalamazoo, 
Mich., is a 6” Fig. 17 Coch- 
rane Receiver Separator, de- 
signed to handle 16,000 Ibs. 
of live steam per hour at 200 
“Ibs. per sq. in. pressure. ail 




















Cochrane Separators are made Ls 
in many different styles to 
suit many different purposes. 


DRAI 
OUTLET 


COCHRANE CORPORATION 
3123 N. 17th St. Philadelphia, Pa. 





Rapidly removes hot cotunane MECKER 
condensate from System of High-Pressure 
steam process equip- Condensate Return 
ment and returns it 

to boiler at high pres- 

sure and close-to- 

process temperature. 

IMPROVESQUAL.- 

ITY, INCREASES 

PRODUCTION, 

CUTS COSTS. 





for defense purposes. Other standards 
include definitions of technical terms, 
metals and other materials, methods of 
test, dimensions, safety provisions and 
methods of work. 


Engineering as a Career. Copy- 
right 1942. 6 by 9 in., 36 pp., paper 
bound. Prepared and published by the 
Engineers’ Council for Professional 
Development, 29 W. 39th St., New 
York City. Price 10 ct. 

Planned to help high school stu- 
dents decide whether they are fitted 
to be engineers, this pamphlet gives 
readers a general picture of the charac- 
teristics and requirments common to all 
branches of the profession and dis- 
cusses the qualities and aptitudes 
needed by engineers. Since E.C.P.D. 
is sponsored by‘eight of the leading 
professional engineering societies in the 
United States and Canada, the opinions 
expressed are those of practitioners 
desirious of advancing the standards 
of the profession. Part I is a brief 
summary of the scope of engineering. 
Part II deals with the principal 
branches of engineering as practiced 
today, and Part III is a list of refer- 
ences to vocational guidance literature. 


National Foremen’s Institute, Inc., 
Deep River, Conn., has recently pub- 
lished two 5 by 8 in. pamphlets in- 
tended primarily for distribution to 
company employes. The first, 11 p. 
is, Who Wants The Closed Shop, by 
Russell L. Greenman. Prices range 
from 25 ct. each for 1 to 10 copy lots, 
down to 10 ct. each for lots of 501 or 
more, minimum order $1.00. The sec- 
ond is an 8 pp., concisely written, well 
illustrated folder by H. D. Farren en- 
titled How to Fight Fires Resulting 
from Air Attacks. Price $3.75 per 100. 


Specifications for Mineral Wool In- 
sulation—The Industrial Mineral Wool 
Institute has adopted and released 
Specification No. 1 on Mineral Wool 
in Low Temperature Installations, 
compiled by its Technical Committee 
and which has the approval of the en- 
gineering staffs of the principal mineral 
wool insulation manufactuerrs. This 8 
p., 8% by 11 in. book covers material 
specifications, specifications for surface 
preparation of areas to be insulated, 
individual specifications for the applica- 
tion of mineral wool insulation on 
walls, floors, ceilings, piping, fittings, 
etc. Twelve engineering-drawings in 
perspective illustrate Institute approved 
methods of applying mineral wool in- 
sulation, providing the necessary vapor 
barrier, supporting and finishing off the 
insulation in various applications. Cop- 
ies may be secured without charge from 
Richard L. Davis, Secretary, Industrial 
Mineral Wool Institute, 441 Lexington 
Ave., New York, N. Y. 


N. A. F. M. Fan Standards. This 
is a new 12 pp. 8% by 11 in. bulletin, 
the third edition of N. A. F. M. Form 
X-12, giving the Standards adopted for 
centrifugal fans and blowers included 
for air conditioning, heating, ventilat- 
ing, and general air handling problems. 
Working data, a comparison of differ- 
ent manufacturers designs, air density, 
ratios at various altitudes and tempera- 
tures and cynical specifications are in- 
cluded. Distributed free of charge upon 
request to the National Association of 
Fan Manufactuerers, 5-208 General 
Motors Bldg., Detroit, Mich. 











Consult us for: 


Radial Brick Chimneys 
Common Brick Chimneys 
Ornamental Chimneys 
Linings for Steel Stacks 


Chimney Repairs 
and Extensions 


Installing, Repairing 
Lightning Rods 


AMERICAN CHIMNEY 
CORPORATION 


147 Fourth Ave., New York City 


BRANCHES: BOSTON, MASS. 
PHILADELPHIA, PA. @ PITTSBURGH, PA. 
CLEVELAND, O. ® DETROIT, MICH. 











Opportunities 
Offered 





SALES ENGINEER FOR POWER 
PLANT EQUIPMENT. Preferably 
graduate chemical or mechanical engi- 
neer. Must have knowledge of chem- 
istry as applied to water conditioning. 
Travelling part of time, Minnesota and 
vicinity. Deferred classification in draft. 
Give complete particulars and salary 
desired in application. Address Box 
1226, c/o Power Plant Engineering, 53 
W. Jackson Blvd., Chicago, II. 





Used Equipment 
Wanted 


WANTED 


HYDRAULIC TURBO-GENERATOR 
—Preferably 1,300 HP., 75 ft. head, 6,600 
volts, 3-phase, 50-cycle. Will consider 
offers of any part and anything over 
400 HP., or with other characteristics. 
Address Box 1403—Power Plant Engi- 
neering, 53 W. Jackson Blvd., Chicago, Ill. 


Buy With Confidence 


If you read the advertisements of such 
concerns, which are found regularly in 
POWER PLANT ENGINEERING, 
and study their messages, you can be 
confident of buying trustworthy power 
plant machinery and equipment from 
these progressive advertisers. 
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Insulating expansion fittings 


Applied After 
Welding 
5—Asbestos Felt 
1—Steam Pipe Over Asphalt 
2—Sectional Pipe Coated Hel-Cor 
Covering 6—Air Space 

3—Pipe Support 7—Butt Welded 
4—Thick Strip Asphalt Connection 


Mee PRE-FABRICATED 


UNDERGROUND STEAM SYSTEMS DELIVERED COMPLETE—IN RECORD TIME! 


Pre-fabrication by Ric-wiL means: 


% Cost reduction! ... turning out mass-produced Insulated Underground Steam Pipes almost overnight— 
at minimum and definite predetermined cost to the contractor and user. 


% Time saving! A steam system ‘‘on the drawing boards” carries no steam. RIC-WIL ‘‘lays it on the 
line’’” NOW—when and where you need it! 


% Controlled factory assembly-line methods which have delivered over 800,000 lineal feet of Ric-wiL 
Units, in pipe sizes from 1” to 16” diameter, in the past 18 months, principally for government defense 
work. 


Units of basically correct design, including expansion fittings and all parts, which are standardized 
and machine-made with precision workmanship. Construction of Ric-wiL fits into the working practice 
of various trades in the field, radically cutting time and cost on the site. No bottlenecks—no confusion. 


The result is a Pre-sealed System, in the form of a truckable Unit, completely finished in the shop, 
with nothing extra to buy, ready to install .. . and turn on the steam! 


We pledge our full facilities to the task of supplying steam lines—Ric-wiL is now on the job to “‘keep 
the underground steam systems so vital to America’s ’em flowing”. FOR ACTION—wire us for name of 
war needs. On scores of army, navy, marine and nearest Ric-wiL representative. Write for latest 
industrial projects, equipped with underground Ric-wiL Bulletins. 


INSULATED PIPE UNITS 
ile -WYIT THE RIc-wIL Co., CLevetanp, Oni0 
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How SMOOTH-ON 


helps to prevent 
production delays 





This 5-ft. dia. inclined ball 
mill cracked between the 
ribs. By using Smooth-On 
No. = make eR 
no eat was fr 

which eliminated the dan- 
ger of causing new 

or of 8 


strengthens the casting. 
The a is 4 
and the repair can be made 
in place. 





A leak in a pipe line ... a crack in a pump 
casing ...a loosened bracket due to stripped 
threads ... these are typical of plant oper- 
ating troubles which might cause loss of 
valuable production time if not promptly 
corrected. 


You can make repairs like these ... without 
dismantling apparatus, without heat or spe- 
cial tools, and with lasting results ... by 
using SMOOTH-ON No. I, the iron repair 
cement of a thousand uses. 


Whenever a crack develops in a casting, or 
a leak occurs in a seam of joint, or a 
machine part or fixture becomes loose... 
SMOOTH-ON will correct the trouble speed- 
ily and economically, frequently avoiding 
costly interruptions to service. 


Buy Smooth-On in 
7-0#., 1-lb. and 5-lb. 
cans or larger 
kegs. |For your 
protection, insist 
on Smooth - On, 
used by engineers 
and maintenance 
men more than 45 
years. Obtainable 
from your supply 
house, or if neces- 
sary, from us. 


SMOOTH-ON 


2 


This handy repair manual is an essential part of 
the library or kit of every engineer and mainte- 
nance man. Illustrated by 170 diagrams showing 
short cuts on repair jobs all over the plant. Send 
the coupon today for your free copy. 


SMOOTH-ON MFG. CO., Dept. 31 
570 Communipaw Ave., Jersey City, N. J. 

















Please send SMOOTH-ON HANDBOOK. 
SS. 6c dvecasivcncstaneeens cd ban eeebeweetanens 
OIGIEA 5g nkicag hicte ses Sta ca aheoresen teseokee 
fot the 
Motor Car and Boat, 
Home, Factory an BAZ cacccncccccvcccccccescrssccccccocccsceesece 
Power Plant 
Doit with SMOOTH-ON 
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FOR THE ENGINEER'S 
LIBRARY 





Coupon for obtaining free literature listed here may be 
found on page 166, under the heading Helpful Bulletins. 





Electrical Equipment 


Rotary Switches—Rotary type instrument, control, 

transfer and auxiliary switches are described, illustrated 
and various combinations listed in a new 16-p. Catalog 7140. 
Roller-Smith Co. 


Switchgear—GEA-3742 shows typical installations of 

various metal-enclosed switchgear equipment. Included 
are illustrations of application and arrangement for this 
equipment. General Electric Co. 


Switchgear—GEA-3672 describes the simplicity of 

metalclad switchgear and the ease with which inter- 
connected studs can be quickly located without first tracing 
the connecting lead. General Electric Co. 


4 Switchgear—GEA-3658 illustrates and describes FH 
Cubicles with air-blast breakers in a recently released 
24-p. catalog. The compact, segregated-phase switchgear 
mentioned is for power station service up to 23,000 v. and 
2,500,000 kv-a. General Electric Co. 


Switches—Bulletin No. 415, an 8-p. illustrated booklet 

describes the new Bulldog Vacu-Break safety switch 
with Clampmatic contacts. These switches designed for 
loads up to 200 a. at 575 v., a.c. incorporate a new design of 
clamp pressure contacts combined with a new quick break 
action rocker handle of the push type. Bulldog Electric 
Products Co. 


Circuit Breakers—Operation features and good me- 

chanical design are emphasized in two bulletins on out- 
door oil-blast circuit breakers, type FK-339. Bulletin GEA- 
1642C deals with the voltage range from 15 to 46-kv. and 
GEA-3168A from 69 to 230-kv. General Electric Co. 


Transformers—Bulletin No. PS-405 is a catalog pre- 

senting the complete line of UTC transformers for 
communication, laboratory, and replacement purposes. Each 
of the UTC lines described is distinguished by individual 
characteristics ideally suiting the items to the specific ap- 
plication intended and of interest to anyone engaged in 
electronic work or development. United Transformer Co. 


Transformers—G-E air-cooled transformers of 600 v. 
and over are described in GEA-3714. Construction de- 
tails and illustrations are included of various units with 
fully shielded and semi-shielded cases. General Electric Co. 


& Electrical Apparatus—A conveniently indexed Catalog 
No. 421 of 96 p. lists and describes controlling and dis- 
tributing apparatus including lighting panels. circuit masters, 
fuse panels and switchboards for electric light and power. 
Included are prices, illustrations, specifications and dimen- 
sions. Bull Dog Electric Products Co. 


1 Motors—GES-2536 describes various motor construc- 

tion and tabulations covering motor characteristics of 
tvpical power station auxiliary applications. The 22-pn. cata- 
Jog also contains graphic details and illustrations. General 
Electric Co. 


Electrical Neutralizer—G-E ground-fault neutralizers, 

service-protective devices which are designed to sup- 
press the arcs caused by transitory ground faults on electric 
transmission lines. are described in Bulletin GEA-2841A. 
General Electric Co. 
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A Service to the 
Maritime Commission 
of Significance to Industrial Plants... 


IGHT now we're busy—as busy 

as any plant in the country— 
turning out hundreds of Troy-Eng- 
berg DC Generating Sets for the 
Maritime Commission ... for the 
hundreds of Liberty Ships scheduled 
in its vast shipbuilding program. 


Why were these Sets chosen? Pri- 
marily, three reasons: (1) dependa- 
bility: (2) economy: (3) precise regu- 
lation .. . three good reasons why 
industrial plants should be inter- 
ested in Troy-Engberg Generating 





Sets when the time comes that they 
can give consideration to changes 
in their power setup ... and when 
we again will be in position to serve 
them. 


Industrial plants should consider 
Troy-Engberg Generating Sets for 
(1) standby units; (2) weekend, night 
or holiday loads; or (3) reducing de- 
mand charges. DC Sets are made 
up to 50 Kw. and AC Sets up to 75 
Kv.a. Each can have either vertical 
or horizontal engine drives. 





TROY ENGINE & MACHINE CO. 


Established 1870 
842 Railroad Ave., Troy, Pa. 
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No. 5375 


That is a message of prime importance to 
a field that is taxed to the utmost. Power 
equipment is operating at capacity. Fuel, 
time and tubes must be saved. That’s why 
YOU need Airetool Tube Cleaners. 


Clean tubes are necessary for proper heat 
transfer and boiler efficiency. 


TUBES—FUEL and TIME—must be 
saved. Keep your plant operating to max- 
imum capacity with minimum time out 
for tube cleaning and repairs. Airetool 
tube cleaners, with speed and power to 
spare, clean tubes thoroughly and quickly. 
Tubes are saved, less fuel consumed and 
unnecessary down time eliminated. 


There is an Airetool for every purpose— 
sizes ranging from 1%” to 20’—I. D. 
Tubes straight or curved. Air, steam or 
water driven. Airetool self feeding cutter 
heads are equipped with non-tracking 
cutters. 


GET BULLETIN P-14 


AIRETOOL 


MANUFACTURING CO. 


SPRINGFIELD, OHIO 
Representatives in principal cities 


New York Office, 50 Church St. 











1 Photoelectric Relays—For industrial application and 

general purpose use, photoelectric relays, light sources 
and phototube housings are covered in a new 6-p. bulletin 
entitled Descriptive Data 18-310. The bulletin includes 
electrical characteristics, light requirements, rate of opera- 
tion, time delay, sensitivity and control. Westinghouse 
Electric & Mfg. Co. 


1 3 Insulated Cable—Coronol (R351) the ozone-resistant 

cable insulated with a G-E oil base compound and rec- 
ommended where a long-lived, high voltage rubber cable is 
desired, is illustrated and described in Bulletin GEA-1788B. 
General Electric Co. 


Instruments and Controls 


14 Electrical Equipment—Catalog No. 1101G, profusely 

illustrated, describes electrical and control equipment 
of the Tagliabue electrical line, specifically the high speed 
photoelectric Celectary pyrometers. Detailed specifications 
are also included. C. J. Tagliabue Mfg. Co. 


15 Instruments—Bulletin No. Z5000, is a 12 p. condensed 

catalog of Wheelco instruments, potentiometers and 
other equipment, including thermocouples, thermometers, 
flame-otrols, program controls, proportioners and various 
electric and photoelectric controls. Wheelco Instruments Co. 


16 Instruments—Booklet GES-2543 describes concisely 

the application of extremely sensitive yet sturdy electric 
gaging equipment such as the strain gage, pressure gage, 
film-thickness gage, eccentricity gage, profile gage, electro- 
limit gages and the tensiometer. General Electric Co. 


1 Instruments—Recent improvements in Micromax CO2 

recording equipment are described in a 16 p. revised 
catalog N-91-163. In addition to a complete description of 
the equipment, the catalog contains full-size colored repro- 
ductions of round and strip-chart records and illustrations 
of installations. Leeds & Northrup Co. 


8 Electric Control—A new 4-p. bulletin, No. 1705 de- 

scribes Jagabi Lubri-tact Laboratory Rheostats. One 

of the distinguishing features of these rheostats is a graphite 

lubricated contact designed to eliminate wear and give 
smooth adjustment. James G. Biddle Co. ; 


19 Electric Control—Booklet 930 illustrates and describes 

the all a.c. frequency relay crane control for hoist, 
bridge and trolley motions through Dynamic Lowering 
Control and Contra-Torque Lowering Control. Electric 
Controller & Mfg. Co. 


Speed Control — Bulletin B6013A illustrates and de- 

scribes the Vari-Pitch Speed Changer which handles 
units from 1% to 75 hp. to step up production from avail- 
able machine capacity by increasing machine flexibility with 
instant, positive speed control. Diagrams, operating data 
and selection tables are also included. Allis-Chalmers Mfg. 
Co. 


2 Speed Control—More Output for Defense is the title 

of a 16-p. booklet G-423 covering numerous uses and 
applications for Reeves variable speed control equipment in 
defense industries and plants on different types of machines. 
Reeves Pulley Co. 


2 Pressure Recorder—Factual information contained in 

Catalog 22-A is arranged for convenience in selecting 
the pressure recorder best suited to particular needs. The 
catalog covers instruments for the measurement and record- 
ing of industrial pressures of all kinds, in ranges from 1 in. 
w.g. to 20,000 Ib. The Foxboro Co. 


23 Recorders—IIlustrated and described in a 12-p. Bulle- 

tin GEA-3187C is the Type CF portable inkless strip- 
chart recorder. Complete with features and applications, the 
bulletin also shows a comparison. between the ink and inkless 
recorders on typical records. General Electric Co. 


Metal Alloys 


24 Metal Alloys—lead and tin products made from vari- 
ous alloys and solder and other specialties including 
extruded shapes, pipe and tubing are covered in a new 4-p. 
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Turbine Exh 
Hood. Outlet 20" ox 
with 4—10" inlets. D., 


*, 


P 


Desuperheated 
jog pee, Rand 
a O.D. outlet, with 
welded inlets. 











PRE-FABRICATED PIPING 


shown here 
tolerances 


fabricating such assemblies oS 
d — Closer 


in shop 
Economies are 


afforded — 


There are many advantages 
effecte 


Better control of welding '!$ 
can be maintained 
facilities of Navco Shops insure reasonable deliveries even in these 


Programs and Prio 


a single pipe 


The extensive 
days of Defense rities 
bend or G completely installed sys:e™, Navco 


Whether you require just 

be glad to serve you 

LVE & MFG. cO., PITTSBURGH, PA. 
PHILADELPHIA 


CLEVELAND CHICAGO NEW YORK 


will 


NP-Waked Late VA 


ATLANTA BUFFALO 


Safety Valve Pipi 
ping. 42” 
Ss. Header, with “0 
2” inlet connections. 
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LET 


ROTARY CONDENSATION 


ila ae) 
Give You The Answer 


How can you arrive at ac- 
curate steam costs for separate 
buildings, departments or pro- 
cesses? How can you 
stop steam losses unless you 
know where they are? 


You can have this information 
and it won’t cost you a for- 
tune to get it. Simply install 
ADSCO Rotary Condensation 
Meters. These low cost meters 
are quickly installed and easily 
maintained. Their accuracy 
(factory tested within 1%) 
has made them the standard 
for leading industrial plants, 
colleges and district heating 
companies. 


Tell us the maximum pounds 
of condensate per hour or the 
square feet of equivalent di- 
rect radiation in the building 








Available in seven sizes 
250-12,000 Ibs. per hour 
capacity. 


or department to be metered 
and we will tell you how sur- 
prisingly little it will cost to 
put your steam consumption 
on a sound accounting basis. 


Also ask for Bulletin 35-80E. 


AMERICAN DISTRICT STEAM COMPANY NORTH TOMAWANDA, 


Making “UP-TO-DATE” Steam Line Equipment 
For Over 60 Years 
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folder dealing specifically with the use in, and requirements 
for, defense industries. Data on composition, melting points, 
gravity and density of various lead and tin alloys are in- 
cluded. Alpha Metal & Rolling Mills, Inc. 


Metal Alloys—A single 834 by 11 in. sheet shows in 
parallel columns Federal, Navy, Aircorps, AMS, S.A.E. 
and A.S.T.M. specifications, chemical composition and the 
corresponding Ampco designation for 18 different bronze 


alloys. Ampco Metal, Inc. 
26 Alloy Steel—Technical Information on Worthite is the 
title of 12-p. Catalog W-350-B4A which gives the gen- 
eral, physical and electrolytic properties and analyses of 
Worthite, a high-nickel high-chromium molybdenum low- 
carbon alloy steel which contains less than 50 per cent iron 
and suitable for use with a wide variety of corrosive solu- 
tions. Worthington Pump & Machinery Corp. 
27 Brass and Bronze—Practical Data on Brass and Bronze 
Castings is a new booklet on standard specifications, 
applications and other related information dealing with 
brass and bronze castings. Complete chemical analyses and 
physical properties are given, along with microphotos and 
Army, Navy and S.A.E. Specifications, A.S.T.M. definitions 
of standard terms and tables of physical constants. Ham- 
mond Brass Works. 


Pumps and Compressors 


Centrifugal Pumps—Bulletin 238 describes 4, 5, 6 and 7 

stage Thrustfre centrifugal pumps, built in capacities 
up to 1700 g.p.m. and pressures up to 1200 Ib. per sq. in. 
Complete with specifications and cross sections of various 
pumps, showing details of design with particular emphasis 
on the non-leakage dynamic hydraulic balance. Pennsyl- 
vania Pump & Compressor Co. 


Pumps—Single and 2-stage horizontal dry vacuum 
pumps equipped with feather valves and tapered roller 
bearings are illustrated and described in Bulletin L-710-B1. 
Worthington Pump & Machinery Corp. 
30 Compressors—A new 6-p. Bulletin H-621-B8 illustrates 
and describes the type VS vertical single cylinder, 
single stage, air or water cooled air compressors built in 
sizes up to 66 c.f.m. and for pressures up to 175 lb. Included 


are construction features, specifications and dimensions. 
Worthington Pump & Machinery Corp. 


31 Air Compressors—Bulletin H-620-B16F is an 8-p. trea- 

tise on 2-stage, air cooled, radial air compressors of 
80 to 125 lb. pressure. Included are dimensions, specifica- 
tions and construction features. Worthington Pump & 
Machinery Corp. 


Piping and Fittings 


32 Flexible Metal Hose—Bendix Bulletin H-201 gives 
complete information about Eclipse Seamless Flexible 
Metal hose, widely used for handling alcohol, grease, hot 
liquids, oil, steam and other non-solids where flexing and 
vibration are encountered. Bendix Aviation Corp. 
33 Piping—Genuine wrought iron pipe and tubular prod- 
ucts, wrought iron hot rolled products, welded steel 
tubular products, and standard steels and high heat resisting 
steels are given technical treatment in Byers 1942 General 
Catalog. The catalog also contains numerous tables giving 
shapes, dimensions, weights and other data used in the 


selection of these products for industrial purposes. A. M. 
Byers Co. 


34 Pipe Hangers—A new 8-p. bulletin describes Crawford 
adjustable steel pipe hangers, concrete inserts, clamps, 

rolls and saddles. This is a section of the company’s com- 

plete catalog No. 38. Crawford: Company. 

35 Flexible Pipe—An 8-p. illustrated bulletin, No. 71, gives 
1942 standard data on Penflex all metal flexible pipes 

for Diesel installations. These all metal assemblies are rec- 
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CINDER PRAPS 


i 


“ALL-OUT” 


even to cinders -in these plants? 


Partial List of APTI A MOLTE TAL ATCLY, 


Caleo Chemical Diy. of American Cyanamid Company Canipbell Soup Company 
Cincinnati Milling Machine Company Continental Paper Company 
General Electric Company New York Navy Yard 
Castanea Paper Company Southern Colorado Power Company 


City of Decatur, Ind. Kederal Housing Projects and Veterans Hospitals 


When you push stoker fired boilers at partof thé system, there is but litthe wear 
high ratings in an ‘‘all-out™’ for victory. or corrosion— practically no maintenance, 
there is no need of pushing cinders out of Why not consult Green now? 

the stack and sprinkling men, machines. Recover nied diccderrico- bate been as 
and materials with dirty particles. Take high as 90 per cent by weight of the total 


draft: loss. O.L to 0.2 inehes. 


them “tall out’’* of the flue gases — with 


Green Cindertraps. 
THe 


As these cindertraps are of the gravity ‘ a bin es 
, , GREEN 
baffle type and have no moving parts. 7 
there are no power costs. As the velociiy of Fuel Economizer 
the gases passing through the baffies is E 7 
COMPANY 


relatively low as no water is used in any pss 


REREACON NEW TORK 


* 
MECHANICAL DRAFT FANS: + AIR PREHEATERS «+ ECONOMIZERS « CINDERTRAPS 


CHICAGO, APR 





Automatic 
RELIEF VALVES 
for Every Job 


PRESSURE RELIEF @ VACUUM RELIEF 
ATMOSPHERIC RELIEF @ PUMP BYPASS 


THE DAVIS LINE For Steam, Air and Gas 
(Standard *Alo Water and Oil For Steam 


Valve No. ISR | 16R | 1BR JOR | 49 
to Atmosphere 


into L. P. Lines 


Range of Sizes, Ser'd. 


Range of Sizes, Fi'g'd 


et 


SE the check list above to determine the proper 
type of relief valve for your job. It lists valves 
suitable for every relief service, including valves de- 
signed for full pipe capacity 
at rated relief pressure with 
minimum accumulation. 
Hand testing levers may be 
incorporated on most de- 
signs. Manual control and 
stay-open features are avail- 
able on atmospheric relief 
valves. Send data on your 
service conditions for com- 
plete recommendations on 
ae . the proper valves for your 
Above—No. 80 "Noiseless" plant. DAVIS REGULA- 
semi-balanced Back Pressure TOR CO., 2508 S. Wash- 
Valve for exhaust lines. tenaw Ave., Chicago, Ill. 


fF 7 


' 





Right—No. 110 
Exhaust Relief 
Valve for con- 
denser protec- 
tion service. 


Left—No. 265 
Turbine Bleeder 
and High Pres- 
sure Relief 
Valve. i 





AUTOMATIC 
VALVE SPECIALTIES 
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ommended for exhaust pipes, air intakes and supply lines. 
Included is a guide to the requirements of U. S. Government 
Departments, the Navy, Coast Guard, etc. Pennsylvania 
Flexible Metallic Tubing Co. 


Bearings and Lubrication 


36 Bearings—4-p. Bulletin No. 11-C describes cast iron 

covers for ball and roller bearings; explains their ad- 
vantages and low unit cost in either small or large quanti- 
ties, and savings made possible by the elimination of costly 
machine set-ups. Detailed drawings, sizes and styles are also 
included. R-S Products Corp. 


3 Oil Purifier—Honan-Crane continuous oil purifiers for 

steam turbine and hydro-electric oil are treated in 
Bulletin 300-T which points out how lubricating oils deterio- 
rate and describes how they can be maintained in reliable 
condition. Honan-Crane Corp. A 


3 Lubrication—A convenient, topic-indexed, 72-p. lubri- 

cation recommendation Handbook No. 1585 contains 
complete automotive lubrication recommendations, crank- 
case recommendations for above and below 32 deg. F. for 
industrial, marine, aviation engines, fire apparatus, motor 
busses and motorcycles. Valvoline Oil Co. 


Boiler Room Equipment 


39 Oil Burners—Bulletin 108 describes concisely Peabody 

Type A and Type H oil burners, convertible gas oil 
burners, and burners for two or three fuels. Construction, 
design and performance features are included with illustra- 
tions. Peabody Engineering Corp. 


40 Boiler Linings—The Better Method of Setting and 

Lining Return Tubular Boilers is a 16-p. report in bul- 
letin form with illustrations and engineering drawings as 
well as improved methods of setting and relining boilers 
with Ramtite plastic refractories. Ramtite Co. 


Fly Ash Elimination—A new attractive 24-p. catalog 

describes the elimination of fly ash by the use of the 
9 VF multiclone dust collector. Details of construction, 
assembly, collection efficiencies, calculations, typical in- 
staliations and dimension sheets are included. Western 
Precipitation Corp. 


Miscellaneous 


42 Clutches—A new 6-p. Indexing and Free-Wheeling 
Clutch Bulletin No. K-6 covers clutch applications for 
indexing, free-wheeling, and backstop operations. Complete 
with diagrams and engineering data, it explains practical, 
efficient, multi-engine combinations and prime mover hook- 
ups for driving a common load, and, tells how clutches auto- 
matically function in such installations. Morse Chain Co. 


43 Cleaning—Maintenance Digest is the title of a pam- 
phlet which describes the use of Oakite solutions in 
28 maintenance jobs involving prime movers, electrical 
equipment, compressors, air conditioning and miscellaneous 
plant equipment. Each one is concisely outlined, giving 
material and method used, time saved and other advantages 
gained. Oakite Products, Inc. : 


44 Floor Material—Flash-Stone, a new floor resurfacer 

which can be installed without any interruption to floor 
traffic is announced in a 4-p. bulletin. It is a ready mixed 
plastic material that is rolled or tamped into a hard surface 
and can be used immediately. The product bonds to oily 
floors and can be applied directly to old concrete, steel, 
stone, wood or brick floors, walks or drives. Flash-Stone Co. 


45 Concrete—A new, 16-p. booklet entitled Overnight 

Concrete describes use of Atlas Lumnite Cement in 
making concrete which has full working strength in less 
than 24 hr. after placing, how to get fast results on concrete 
work in cold weather, and how to place and finish concrete 
floors ready for service the next day. Atlas Lumnite 
Cement Co. 
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APPLIED TO 1942 
PRODUCTION PROBLEMS 





War time production goals emphasize the 
need for dependable power plant equipment— 
equipment that has proved itself in peace-time 
production. Efficiency and dependability are 
more important today than they ever were 


in the past. 


For 100 years the Flynn and Emrich Com- 
pany has been serving the Nation. Today the 
ultra-modern “F & E” Stokers embody its now 
century-old policy of QUALITY FIRST. In 
hundreds of plants that are producing imple- 
ments of war, “F & E” Stokers day-in and 


day-out are proving their outstanding work. 





TOP: The “'F&E’’ Heavy Duty Stoker Series 70. For boilers 
rated from 150 H.P. to 500 H.P. Furnished single or double retort, 
stationary or moving grates. 

CENTER: The ‘‘F&E’’ Underfeed Stoker Series 60. For heating or 
power boilers rated from 100 H.P. to 300 H.P. Burns either anthra- 
cite or bituminous coal. 


BOTTOM: The''F&E"’ Underfeed Stoker Series 40. For heating boilers 
rated from 25 H.P. to 100 H.P. Burns either anthracite or bituminous 
coal. The ideal stoker for apartment buildings, theatres and public 
buildings. 

Every "F&E" Stoker embodies the famous "F&E" patented Interval 


Timer Governor that permits full-stroke, full-speed ram action— 








the essential to perfect underfeed firing. It also provides an infinite ELECTRO-HYDRAULIC AND STEAM DRIVE 
number of coal feeding rates. The Sliding Bottom Retort, the High 
Eine Trae endin Fuibd ager combine odes are manufactured and sold by 
THE FLYNN & EMRICH CO., BALTO., MD. 
ESTABLISHED 1842 ° BALTIMORE, MD. 
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Bere WaenCn PETE SAYS: 


WELDED 


Steel Trap 


for high pressures 





Certified Fabrication...Proved Design 
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Use WELDED fop quality TRAPS for 
pressures to 600 Ibs. (Temp. 750° F.) 


You'll find these sturdy steel traps of proved design just 
right for high pressure, high temperature lines. STRONG 
certified operators and fabrication methods save manu- 
facturing time and offer you striking economy without 
sacrificing rigid Strong quality. 

WELDED (Series 90) TRAPS are constructed from 
seamless steel tubing—steel cover fastened with alloy 
steel bolts. 





Such standard Strong features as—anti-balancing device, . 


ANUM-METL valve-seat-pins, stainless steel bucket and 
lever. Internal bolted seat easily removed after years 
of service. Write for information or call your Strong distributor. 
The Strong, Carlisle & Hammond Co. 
1392 W. Third Street, Cleveland, Ohio 
* * * * * * * * 
WAR—Strong Specialties are now needed for war plants (ex- 
losi hemical i ft, ships, etc.) PLEASE CONSERVE 


present Strong ——. Use repair parts to restore efficiency 
-».increase production. ..save steam (fuel) ...save money. 
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46 Sanitation Equipment—Bulletin 389 describes, illus- 
trates and gives technical information concerning Rex 
Slo-Mixers which offer the operators of sewage and water 
treatment plants the advantages of the Langlier Process of 
co flocculation. Sanitation Equipment Div., Chain 
elt Co. 


Ventilators—Bulletin DS-364 describes the new Trane 

Blackout Ventilators designed especially for blackout 
plants. Complete with illustrations, the catalog also gives 
installation and maintenance data and a list of advantages. 
The Trane Co. 


Steam-Jet Ejectors— Various types of three-stage 

steam-jet ejectors for general industrial application 
where high efficiency is required, are described in 8-p. Bulle- 
tin W-205-B9. Applications, illustrations are included with 
operating facts and installations. Worthington Pump & 
Machinery Corp. 


4g Arc Welder—Bulletin GEA-3726 illustrates and de- 

scribes the Strikeasy Arc Welder especially developed 
for rapid, high quality fabrication of aircraft tubing and all 
thin-gage metals. General Electric Co. 


50 Diesels—A 32-p. booklet, Form 7283, pictures and re- 
lates the part played in the victory program by Cater- 
pillar tractors. Caterpillar Tractor Co. 


Special Request Bulletins 


Tubing—A new, convenient Technical Data Card TDC- 
115 gives a complete table of tolerances for round, seamless- 
steel, mechanical tubing for both cold-drawn and hot-finished 
tubes. Request must be made on company letterhead. The 
Babcock & Wilcox Tube Co. 

Engineering Data—The 4th Edition of Revere Weights 
and Data Handbook has recently been issued because of its 
interest to technical men and executives in many industries. 
It is particularly useful right now to many technical men 
who are in defense work and especially so to those who may 
not be overly familiar with copper or copper alloys. Those 
who have a real need for this book can obtain a copy without 
charge by writing and giving full name, title, and company 
or government affiliation. Revere Copper and Brass, Inc. 








Use the Coupon to Get 
HELPFUL BULLETINS 


Bring your engineering equipment library up to 
date. Write in squares below with pencil the bul- 
letin or catalog numbers you desire. Then detach 
and mail this coupon promptly. 





POWER PLANT ENGINEERING 
53 W. Jackson Blvd., Chicago 


Please have the manufacturers send me, without 
obligation, the bulletins indicated by numbers. 


La: a 
ia Te a 


Name 


April, '42 





Title 





Company 





Address 





‘If you prefer delivery at vour 
home, write address in margin) 
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INDUSTRY ANSWERS THE CALL! 









32,145 Firms With Over 
17,700,000 Employees 
Have Installed the... 


PAY-ROLL SAVINGS PLAN 


Have YOU Started the Pay-Roll ili all 
Savings Plan in YOUR Company? Plan Easy to Install 


; d , Like all efficient systems, the Pay-Roll Savings 
Like a strong, healthy wind, the Pay-Roll Savings Plan is amazingly easy to install, whether your 
Plan is sweeping America! Already more than employees number three or ten thousand. 


32,000 firms, large and small, have adopted the Plan, ; 
with a total of over seventeen million employees— For full facts and samples of free literature, send 


and the number is swelling hourly. the coupon below—today! Or write, Treasury De- 
partment, Section C, 709 Twelfth Street NW., 
But time is short!..More and more billions are Washington, D. C. 
9 o Le 
needed, and needed fast, to help buy the guns, tanks, 


planes, and ships America’s fighting forces must now 


have. The best and quickest way to raise this money poN 

is by giving every American wage earner a chance to H 1S co U 

participate in the regular, systematic purchase of M AIL * son C 

Defense Bonds. The Plan provides the one perfect artments Sects 

means of sluicing a part of ALL America’s income preasury st., NW; 

into the Defense Bond channel regularly every pay- 709-1218 =” 1. C- , Please 
: re Washingt fo our, pare 

day in an ever-rising flood. - want, we ermal pian. 

Do your part by installing the Pay-Roll Savings ER rush Joy Roll ee ne 
Plan now. For truly, in this war, this people’s war, @WS\ 44242 eee 
VICTORY BEGINS AT THE PAY WINDOW. * ‘ RATT TEE Fs oie tan sie 

ff et ue tt ce ah alas 


MAKE EVERY PAY-DAY...BOND DAY!  \ijgiaiilitneeeseaaaaaainnnmnntiaaas 


U.S. Defense BONDS STAMPS _ 





This space is a contribution to NATIONAL DEFENSE by Power Piant Engineering. 
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Power Plant 


Construction News 


Calif., Needles—Bureau of Recla- 
mation, Denver, Colo., plans call for 
bids in near future for construction of 
new Davis power dam on Colorado 
River, and 28 mi. from Needles. Dam 
work is estimated to cost about $21,- 
000,000, with complete project to rep- 
resent a total investment of about $41,- 
000,000, with hydroelectric generating 
station and equipment, and other facili- 
ties. Work will be carried out over a 
period of months. 

Calif., Salinas—Board of Monterey 
County Supervisors, Salinas, plans new 
boiler plant for central-heating service 
at local Monterey County Hospital. 
Work will be carried out in conjunc- 
tion with new mechanical laundry, en- 
tire project to cost about $160,000. 
Robert Stanton and Thomas Mulvin, 
Hotel Del Monte, Del Monte, Calif., 
are architects. 

Conn., Hartford—Cushman Chuck 
Co., 806 Windsor Street, manufacturer 
of lathe chucks, etc., plans new boiler 
house in connection with one-story 
plant addition, about 53,000 sq. ft. of 
floor space, for production for Govern- 
ment. Boiler installation will consist of 
an oil-fired unit, pumping machinery 


and accessories; a radial brick stack 
will be built. Entire project will cost 
over $200,000. Mylchreest & Reynolds, 
138 Palm Street, Hartford, are archi- 
tects; Paul Bemis, 36 Pearl Street, 
Hartford, is electrical engineer. Work 
will be placed under way at once. 

Ga., Smyrna—Bell Aircraft Corpo- 
ration, 2050 Elmwood Avenue, Buffalo, 
N. Y., manufacturer of airplanes and 
parts, plans installation of electric 
power equipment in new plant at 
Smyrna, vicinity of Atlanta, for produc- 
tion for Government. It will comprise 
several large one and multi-story pro- 
duction units; a power station is 
planned. Entire project will cost over 
$25,000,000, with financing to be pro- 
vided by Defense Plant Corporation, 
Washington, D. C., a Federal agency. 
Work will begin at early date. Robert 
& Co., Bona Allen Building, Atlanta, 
are architects and engineers. 

Ill., Dixon — Stewart-Warner Cor- 
poration, 1826 Diversey Parkway, Chi- 
cago, Ill., manufacturer of automotive 
and radio apparatus, plans installation 
of electric power equipment in new 
plant in vicinity of Dixon, for produc- 





tion of ordnance for Government, to be 
constructed by Defense Plant Corpora- 
tion, Washington, D. C., and operated 
by company noted. It will comprise a 
large group of one-story buildings and 
will be known as Green River Ord- 
nance Works. A boiler house will be 
built. Entire project will cost about 
$20,000,000. Hazelet & Edral, 53 West 
Jackson Boulevard, Chicago, are archi- 
tects and engineers. 

Ill., Sterling — Lawrence Brothers, 
Inc., manufacturer of builders’ hard- 
ware, has approved plans for new boiler 
house at plant, reported to cost close 
to $30,000, with boiler units and aux- 
iliary equipment. Work will be carried 
out at once. 

Kan., Coffeyville—Municipal Water 
and Light Department has plans in 
progress for improvements in munici- 
pal power plant, including installation 
of new boiler units and auxiliary equip- 
ment. No estimate of cost announced. 
Black & Veatch, 4706 Broadway, Kan- 
sas City, Mo., are consulting engineers. 

Mich., Ludington—Dow Magnesium 
Corporation, Midland, Mich., a sub- 
sidiary of Dow Chemical Co., same 
place, plans installation of electric 
power equipment in new plant for pro- 
duction of magnesium for Government 
near Ludington, using brine from wells 
in that area under an extraction proc- 
ess. Plant will be constructed by De- 
fense Plant Corporation, Washington, 
D. C., a Federal agency, and operated 
by Dow company. A power house is 
planned. Entire project will cost over 
$30,000,000, with financing in that 








Coming In The 


May Jssue— 





HE May issue of POWER PLANT 

ENGINEERING will be attuned to the 
present and future wartime situations of the 
power plant men. In a specialized 24-page 
section entitled “Maintaining Power Service 
in Wartime” the editors will offer practical 
suggestions on how the power engineer can 
get more out of his present equipment, and 
provide for futureemergencies. Passedalong 
to POWER PLANT ENGINEERING’S 
more than 18,000 influential readers will be 
experiences from foremost power plants 
and engineering authorities. 


Among the significant topics to be discussed 
in May POWER PLANT ENGINEERING 
are: More Power For War Production 
From Venice No. 2 Plant—Emergency 


Power Installations, Mobile Plants, Float- 
ing and on Rails and Trucks—Experiences 
in Maintaining Water, Electricity and Other 
Power Services in Europe—Storage Battery 
Emergency Lighting Plants—How Used 
Power Equipment Is Helping Overcome 
Priority Problems. 


Advertisers will see in the May ‘‘Maintain- 
ing Power Service in Wartime” issue of 
POWER PLANT ENGINEERING an 
outstanding opportunity to tell how their 
products or services are geared into wart- 
time needs. The May issue will be sent to 
many key industrial executives, heads of 
government departments and power con- 
sultants. First forms close April 17. Early 
space reservations are suggested. 





168 


POWER PLANT ENGINEERING 














amount to be provided by Government 
through agency noted. Work will be- 
gin soon. 

Minn., Red Wing—Northern States 
Power Co., Eau Claire, Wis., plans new 
steam-electric generating station at Red 
Wing, with installation of turbine gen- 
erator units, high-pressure boilers and 
auxiliary equipment. Site has been se- 
lected on Little River, East Red Wing 
district. Initial unit is estimated to cost 
about $1,500,000, with entire station to 
represent investment of over $4,000,000, 
with transmission lines, power substa- 
tions and other facilities. 

Mo., Lebanon—City Council plans 
installation of two deep-well pumping 
units and auxiliary equipment in con- 
nection with extensions and improve- 
ments in municipal water system. En- 
tire project will cost about $290,000. 
Proposed to arrange bond issue in that 
amount for work. Russell & Axon, 
4903 Delmar Boulevard, St. Louis, Mo., 
are consulting engineers. 

N. Y., Brooklyn—Department of 
Public Works, Municipal Building, New 
York, plans modernization and im- 
provements in power plant at Kings 
County Hospital, 451 Clarkson Avenue, 
Brooklyn, including piping and other 
a Cost estimated close to $125,- 


N.. Y., Johnson City—New York 
State Gas & Electric Corporation, 
Ithaca, N. Y., will soon begin work 
on steel frame superstructure for addi- 
tion to Westover steam-electric gener- 
ating station at Johnson City. Addi- 
tional equipment will be installed for 
increased capacity. No estimate of cost 
announced. Atlantic Utility Service 


Corporation, 61 Broadway, New York, 

Y., is engineer. 

Ohio, Bluffton—Board of Public Af- 
fairs has plans under advisement for 
expansion in municipal power plant, in- 
cluding installation of a new 1250-kw. 
turbine-generator unit and auxiliary 
equipment. 

Ohio, Lima—Ohio Steel Foundry 
Co., Lima, plans installation of electric 
power equipment in new plant in vicin- 
ity of city for production of ordnance 
for Government. It will be one-story, 
about 125 by 800 ft. A boiler house 
will be built. Entire project will cost 
close to $800,000, with financing to be 
provided by Defense Plant Corpora- 
tion, Washington, D. C., a Federal 
agency, which will hold title to prop- 
erty. Albert Kahn Associated Archi- 
tects & Engineers, Inc., New Center 
Building, Detroit, Mich., is architect 
and engineer. 

Ohio, Toledo—Lycoming Division, 
Aviation Mfg. Corporation, Williams- 
port, Pa., manufacturer of airplane en- 
gines and parts, plans installation of 
electric power equipment in new plant 
in vicinity of Toledo, for production 
for Government. Plant will comprise 
several large units. A power station 
will be built. Cost estimated close to 
$7,000,000. Financing will be provided 
by Defense Plant Corporation, Wash- 
ington, D. C., a Federal agency, which 
will retain title to property. 

Ore., Portland—Henry J. Kaiser 
Co., Inc., Latham Square Building, 
Oakland, Calif., operating shipyards 
and other industrial properties, plans 
power house in connection with new 
shipbuilding plant at Swan Island Air- 


port, Portland, recently leased from 
Portland Port Commission. Plant will 
have series of 10 shipways and large 
group of shops, and will be operated 
for construction of vessels for Govern- 
ment. Electric power equipment will 
be installed. Entire project will cost 
close to $15,000,000, with financing to 
be provided by United States Maritime 
Commission, Washington, D. C. 

Pa., Philadelphia—Bureau of Water, 
Department of Public Works, City Hall 
Annex, is asking bids until April 8 for 
electric switchgear, power transformer 
and control switchboard for Torresdale 
pumping station of municipal water 
system. Electric equipment noted to 
be used for nine pumping units with 
rated capacity of 212,000,000 gals. per 
day. Plans at office of Bureau of 
Water, Room 241, Chestnut Street Pier. 

W. Va., Benwood—Wheeling Steel 
Corporation, Wheeling Steel Building, 
Wheeling, W. Va., plans expansion in 
power plant facilities at mills at Ben- 
wood and Steubenville, Ohio, in con- 
nection with extensions and improve- 
ments in both plants for increased pro- 
duction for Government. Cost close 
to $18,000,000, with financing to be 
provided by Defense Plant Corporation, 
Washington, D. C. 

Wis., Waupun—National Rivet & 
Mfg. Co., manufacturer of riveting ma- 
chines, parts, etc., plans installation of 
electric power equipment in new two- 
story plant addition, about 180 by 185 
ft. Entire project will cost over $100,- 
000. Proposed to carry out work in 
spring. Roger A. Sutherland, 259 East 
Wells Street, Milwaukee, Wis., is arch- 
itect. 








WITH SARCO 


The more your plant 
speeds up, the more 
"slow-down" conden- 
sate you produce. 










@ Condensate 


, TOUGH JOB? Wy 


HENSZEY 


BOILER FEED WATER 


METERS 


WILL DO IT! 


. . + and that’s important today with increased, uninterrupted pro- 
duction the byword of all industrial effort. Henszey Feed Water 
Meters are of rugged construction—able to withstand unusually 
hard use under abnormally difficult conditions. They have been suc- 
cessfully used for such hard-to-measure liquids as: 


© Hot Dirty Boiler Blowdown 





© Beiler Feed Water 
@ Free Running Chemicals 












Each of four entirely 
different Sarco Steam 
Traps, in its proper 
place, will remove this enemy of production. 

_ The Bucket Trap shown above, for instance, is a 
bear for hard work. It is ideal for handling large 
volumes of condensate rapidly where complete- 
ess of heat extraction is not a factor. Catalog 
0. 350. Other types in Catalog Nos. 38 and 250. 


SARCO 





ee ee 
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SARCO COMPANY, INC. 
475 Fifth Avenue, New York, N. Y. 


SARCO CANADA LTD., FEDERAL BLDOG., TORONTO, ONT. 





Henszey Feed Water Meters are equally 
accurate at high or low flow, high or low 
pressure, on reciprocating, duplex, triplex 
or centrifugal pumps. They can be cali- 
brated to read in Gallons, Pounds or 
Cubic Feet at any specified temperature. 
Sizes 10 to 600 G.P.M., cold water 
steady flow rating. Connections: 34” to 
6”. Special sizes to order. 


HERE'S HOW IT WORKS 
Water enters the measuring chamber 
tangentially, spinning in the chamber as 
it passes through, forming a vortex. 
Each gallon that passes through this 
chamber makes the same number of revo- 
lutions of the water. A vane is placed 
in the rotating water to impart this rota- 
tion to the register. 


HENSZEY COMPANY weterown, wis. 
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AIR CLEANERS 
Burgess Battery Co. 


AIR COMPRESSORS 
De Laval Steam Turbine Co. 
Fuller Company 
Worthington Pump & Machy. 
Corp. 
AIR PREHEATERS 
Air Preheater Corp. 
Babcock & Wilcox Company, The 
Bros Boiler & Mfg. Co., Wm. 
Combustion Engrg. Co., Inc. 
Foster Wheeler Corporation 
Green Fuel Economizer Co. 
AIR WASHERS 
American Blower Corp. 


ANTI-CORROSIVE COATINGS 


Dampney Co. of Amer. 
Haering & Co., Inc., D. W. 


ANTI-FRICTION METAL 
Magnolia Metal Co. 
ARCHES, BOILER & COMBUS- 
TION 
Carborundum Co., The 
BAFFLES, BOILER 
Engineer Co., The 


BEARING METAL 
Magnolia Metal Co. 
BELTING, SILENT CHAIN 
Morse Chain Co. 
BLOWERS, FAN AND 
FURNACE 


American Coal Burner Co. 
De Laval Steam Turbine Co. 
Green Fuel Economizer Co. 


BLOWERS, FORCED DRAFT, 
—e PRESSURE & 


L 
Ideal Commutator Dresser Co. 


BLOWERS, TURBINE 


Elliott Company 
Terry Steam Turbine Co., The 





BOILER BLOW-DOWN 
SYSTEM 


Henszey an 
National yn Corp. 
BOILER COMPOUNDS 


Bird-Archer Co., The 
Buromin Co., 

Dearborn Chemical Company 
Electric Chemical Co. 
Haering & Co., Inc., D. W. 


BOILER FEED WATER 
PURIFYING APPARATUS 


fn no 
ner « 
Graver Tank & Mfg. Co., Inc. 
Infilco Incorporated 
Permutit Co., The 
BOILER SETTINGS 
Carborundum Co., The 
Engineer Co., The 
BOILER & TURBINE 
COATINGS 
Dampney Co. of Amer. 


BOILER TUBES 
Babcock & Wilcox Tube Co. 
teel & Tubes Division 
Republic Steel Corp. 
BOILER WATER TREAT- 
MENT 


Bird-Archer Co., The 
Buromin Company, The 
Cochrane Corp. 


of 





Dearborn Chemical Company 
ge Chemical Co. 


nec. 
Haering & Co., Inc., D. W. 
National Aluminate Corp. 
Permutit Co., The 

% Proportioneers %, Inc. 


BOILERS, POWER AND 

HEATING 
Babcock & Wilcox Company, The 
Bros Boiler & Mfg. Co., Wm. 
Combustion Engrg. Co., Inc. 
Foster Wheeler Corporation 
Murray Iron Works Co. 
Springfield Boiler Company 
Vogt Machine Co., Inc., Henry 
Wickes Boiler Co., The 


BREAKERS COAL 
American Pulverizer Co. 
Pennsylvania Crusher Co. 

BREECHINGS 
Bros Boiler & Mfg. Co., Wm. 

BRONZE BAR METAL 
Magnolia Metal Co. 

BURNERS, GAS 
Engineer Co., The 
R-S Products Corp. 

BURNERS, OIL 


Res Products Corp. 


CABLEWAYS 
Sauerman Bros., Inc. 





CEMENT, IRON 
Smooth-On Mfg. Company 


CEMENT, REFRACTORY, 
ACID PROOF, FURNACE 
AND HIGH TEMPERATURE 


Babcock & Wilcox Company, Thi 

Carborundum Co., Inc. ” ‘ 

Ehret Magnesia Mfg. Co. 

Kellogg Co., The M. W. 
CHAINS, DRIVE 

Morse Chain Co. 


CHAIN WHEELS 

Babbitt Steam Specialty Co. 
CHEMICALS, WATER 
TREATING 

Betz, W. H. & L. D. 

Bird-Archer Co., The 

Buromin Company, The 

Dearborn Chemical Company 

ang | ane Co. 

Elgin Softener Corp. 

Haerin; & Co., Inc., D. W. 

National Aluminate Corp. 

Permutit Co., The 

% Proportioneers %, Inc. 
CHIMNEYS 

American Chimney Corp. 
CINDER TRAPS 

Green Fuel Economizer Co. 
CLEANERS, INDUSTRIAL 
AND VACUUM 

Breuer Elec. Mfg. Co. 
CLEANING COMPOUNDS 

Calgon, Inc. 

Dearborn Chemical Company 
COAL, ASH HANDLING AND 
STORAGE EQUIPMENT 

Fuller Company 

Sauerman Bros., Inc. 

COAL CRUSHERS 

American Pulverizer Co. 

Pennsylvania Crusher Co. 
COALS, STOKER, GAS 
SCREEN 


General Coal Company 
Pittsburgh Coal Co. 








and we will guarantee more 
uniform and efficient results. 


After a survey of water and operating con- 
ditions by our trained engineers, we have 
made recommendations that solved boiler 
problems under varying conditions through- 
out the country for many years. 


Electric Chemical Company offers a com- 
prehensive service in treating aggravated 
water problems every place .. whether due 
to scale, corrosion, color, taste, odor or water 
softening related to process or boiler feed. 

We will be glad to take on yourboiler prob- 


lems. Let's talk it over. Write today . . espe- 
cially if your boilers are in line for extra duty. 


ELECTRIC CHEMICAL COMPANY 


8011 FRANKLIN AVE. 
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Boller Feed Water Controllers 
maintain a constant water level 
in your boilers, feeding them 
in proportion to evaporation. 
Let us send you Circular E-12 


THE C. E. SQUIRES CO. 
E. 40th St. and Kelley Ave. 





7 








Cleveland, Ohio 











Power—Portability 
Capacity 


TORNADO 
CLEANER 


Saves 
Time, Labor 
Maintenance Cost 


QUICKLY cleans walls, 
floors, line shafting, 
pipes, overhead beams, 
ete. A real one-man 
unit. Weighs enly 40 
Ibs. 1 H. P. motor, 
49” waterlift, 175 
c.f.m. Attachments for 
cleaning everything. 
Most powerful portable 
} ge od made. Write 
‘or 














BREUER ELECTRIC MFG. CO. 
5108 Ravenswood Ave., Chicago 


oy [ara RS 
KOR NADO 


POWER PLANT ENGINEERING 











COAL bd hd & MEASUR. 
ING EQUIPMENT 


Syntron Company 


COCKS, AIR AND STEAM 
Dart Mig. C EM. 
. Com 
Fairbanks Company, The 
Lunkenheimer Co., i 
Nicholson & Co., W. H 
Williams Valve Co., The D. T. 


COMBUSTION CONTROL 
SYSTEMS 
American Coal Burner Co. 
Bailey Meter Company 
Brown Inst. Co., The 
Canton Stoker Corp. 
Cash Company, A. W. 
Engineer Co., The 
Hagan Corporation 
Hays Corporation, The 
Leeds & Northrup Co. 
Republic Flow Meters Co. 


COMBUSTION RECORDERS 


Brown Instrument Co., The 

Hays Corporation, he 
Leeds & Northrup Co. 

Permutit Co., The 


COMMUTATOR RESURFAC- 
ERS, GRINDERS, DRESSERS, 
SLOTTERS, UNDERCUTTERS 


Ideal Commutator Dresser Co. 


COMPOUNDS, PIPE JOINT 
Smooth-On Mfg. Company 


COMPRESSORS, GAS 
Fuller Company 


COMPRESSORS, ROTARY 
Fuller Company 


CONDENSERS 
i Mfg. Co. 
lott Company 
Foster Wheeler Corporation 
Worthington Pump je Machy. 


Westinghouse Elec. & Mfg. Co. 





CONDUIT BENDING 
MACHINES 


American Pipe Bending Mach. Co. 


CONDUITS, INSULATING 
HEATING 
Ric-Wil Company, The 


Comraey. | cri 
ELECTRIC 
Cutler Harmer, Inc, 
General Electric Company 


CONTROLLERS, LIQUID 
LEVEL 


Cash Company, A. W. 
Cochrane Corp. 

Fisher Governor Co. 
Foster Engrg. 

Northern Equipment Co. 


CONVEYING SYSTEMS 
Sauerman Bros., Inc. 


couvarans : avon 
R COAL ASH 
HAN DLIN o* 
Fuller Company 


COOLING SYSTEMS, 
NOZZLES AND PONDS 
American Blower Corp. 
Foster Wheeler Corporation 
Marley Company, The 
Pritchard & Co., J; F. 
Yarnall-Waring pany 


COOLING TOWERS 


Foster Wheeler Corp. 
Marley Company, The 
Pritchard & Co., J. F. 


COPPER PIPING 
Scovill Mfg. Co. 


CORROSION INHIBITORS 
Haering & Co., Inc., D. W. 


COUPLINGS, FLEXIBLE 


American ome Corp. 
Morse Chain 
oes & Bay “Ww. H. 
Terry Steam Turbine Co., The 


COUPLINGS, UNION 
Dart Mfg. Co., E. M. 

DEAERATORS AND 

DEAERATING HEATERS 
Cochrane Corporation 
Elliott Company 
Swartwout Co., The 

DECONCENTRATORS 
Elgin Softener Corp. 


DESUPERHEATERS 
Elliott Company 
Northern Equipment Co. 
DIESEL ENGINES 
Baldwin-De La Vergne Sales 


Corp. 
Worthington Pump & Machy. 
Corp. 


DRIVES, V BELT 
Allis-Chalmers Mfg. Co. 


DUST COLLECTORS 
American Blower Corp. 


ECONOMIZERS 
Babcock & Wilcox Co., The 
Combustion Eng’r’g Co., Inc. 
Foster Wheeler Corporation 
Green Fuel Economizer Co. 
EJECTORS 
Elliott Company 
Westinghouse Elec. & Mfg. Co. 
ELECTRICAL SUPPLIES 
Cutler-Hammer, Inc. 
General Electric Company 


Ideal Commutator Dresser C 
Westinghouse Elec. & Mfg. Co. 


ELECTRICAL WIRE AND 
CABLES 
General Electric Company 


ENGINES, GAS, OIL, 
GASOLINE 


Baldwin-De La Vergne Sales 
Corp. 

Worthington Pump & Machy. 
Corp. 


ENGINES, PUMPING 
Murray Iron Works Co. 


ENGINES, STEAM 

Elliott Company 

Murray Iron Works Co. 

Troy Engine & Mach. Co. 
ENGINE STOPS 

Strong, Carlisle & Hammond Co. 


EVAPORATORS 
Foster Wheeler Corporation 


EXHAUST HEADS 


Cochrane Corp. 
Swartwout Co., The 


FABRICATION, STEEL 
PLATE 
Graver Tank & Mfg. Co., Inc. 


FANS, Lee * ait 
ING AND DRYIN 


American Blower il 








Split Feature 
Patented 






SAVE 
LABOR 


SAVE 


SAVE 
TIME 





MATERIAL 


Do Away with Dangerous 


LADDER WORK 


Stop climbing ladders 
to open and close 
those “high-up” 
valves. Equip them 
with Babbitt Sprocket 
Rims and you can 
control them quickly 
and safely from the 
floor. Babbitt Rims 
are easily attached 
and low in cost. They 
show real savings in 
time and steam—help 
guard against acci- 
dents. Now is the 
time to fit your over- 





Because of the exclusive pat- 
ented SPLIT Feature, WEDGE 
Chill Rings are FLEXIBLE, and 
that is why they adjust them- 
selves TIGHTLY to the irregular diameter of unfinished 
inside surfaces of pipe. That is what makes WEDGE Chill 
Rings so much more efficient than ordinary rings. You can 
weld FASTER; also get a STRONGER joint because you get 
100% penetration. Why don’t you investigate? 


Write for Circular and Prices 


WEDGE PROTECTORS, INC. 
9526 Richmond Ave. Cleveland, Ohio 


WEDGE sivcs SAVE MONEY 


CHICAGO, APRIL, 
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head valves with 
Babbitt Rims. Write 
today for further in- 
formation. 





BABBITT STEAM SPECIALTY CO. 
New Bedford, Mass., U.S. A. 


Babbitt 


-—Adjustable—= 


SPROCKET RIM 
wtth Chain Guide 
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FEEDERS, CHEMICAL 


Fuller Compan 
Manzel Bros. Co. 


FILTERS, OIL REMOVING 
Elgin Softener Corp. 


FEEDERS, PULVERIZED 
COAL 


Fuller Company 


FEED WATER HEATERS 
AND PURIFIERS 
Cochrane Corporation 
Elliott Company . 
Foster Wheeler Corporation 
Infilco Incorporated 
Swartwout Co., The 
Worthington Pump & Machy. 
Corp. 
FEED WATER TREATMENT 
Allis-Chalmers Mfg. Co. 
Betz, W. H. & L. D. 
Bird-Archer Co., The 
Buromin Company, The 
Cochrane Corp. 
Dearborn Chemical Company 
Electric Chemical Co. 
Elgin Softener Corp. 
Graver Tank & Mfg. Co., Inc. 
Hall Laboratories, Inc. 
Haering & Co., Inc., D. W 
Infilco Incorporated 
Nationa! Aluminate Corporation 
Permutit Co., The 
% Proportioneers 
Taylor & Co., W. 
Syntron Company 


FEED WATER FILTERS 
Infilco Incorporated 


FILTERS, WATER 
Cochrane Corp. 
Elgin Softener Corp. 
Graver Tank & Mfg. Co., Inc. 
Infilco Incorporated 
Permutit Co., The 

FIRE BRICK AND CEMENT 
Babcock & Wilcox Company, The 
Carborundum Co., The 

FIRE HYDRANTS 
Kennedy Valve Mfg. Company 


fo, Inc. 


Lie, 


FITTINGS, FLANGE AND 
PIPE 


Crane Co. 

Dart Mfg. Co., E. M. 
Grinnell Company, Inc. 
Kellogg Co., The M. W. 
Kennedy Valve Mfg. Company 
Midwest Piping & Supply Co. 
National Valve & Mfg. Co. 
Taylor Forge & Pipe Wks. 
Tube Turns, Incorporated 
Vogt Machine Co., Inc., Henry 
Watson-Stillman Co., The 


FITTINGS, FORGED STEEL 


Cochrane Corp. 
Watson-Stillman Co., The 


FITTINGS, WELDING 
Kellogg Co., The M. W. 
Midwest Piping & Supply Co. 
Taylor Forge & Pipe Wks. 
Tube Turns, Incorporated 
Vogt Machine Co., Inc., Henry 
Watson-Stillman Co., The 


FLAT GAUGES 
Ernst Water Column & Gage Co. 


FLOATS 
Ernst Water Column & Gage Co. 
Nicholson & Co., W. H. 
Reliance Gauge Column Co. 


FLOW METERS 
American Dist. Steam Co. 
Bailey Meter Company 
Brown Instrument Co., The 
Cochrane Corporation 
Republic Flow Meters Co. 


FUEL 


General Coal Company 
Pittsburgh Coal Co. 


FURNACE FIRE OBSERVERS 
Springfield Boiler Company 


FURNACE LINING BRICKS 


Babcock & Wilcox Company, The 
Carborundum Co. 


FURNACES, INDUSTRIAL 
R-S Products Corp. 


FUSES 


General Electric Co. 
Westinghouse Elec. & Mfg. Co. 


GASKETS 
Belmont Pkg. & Rubber Co., The 
Crane Packing Co. 
Ehret Magnesia Mfg. Co. 
Garlock Packing Company 
Kellogg Co., The M. W. 
Raybestos, Manhattan, Inc. 
Smooth-On Mfg. Co. 


GAUGE COCKS 


Ernst Water Column & Gage Co. 
Reliance Gauge Column Co. 


GAUGE GLASS PROTECTORS 
Ernst Water Column & Gage Co. 


GAUGE GLASSES 


Corning Glass Works 
Ernst Water Column & Gage Co. 






GAUGE GLASS GASKETS, 
HIGH TEMPERATURE 


Ernst Water Column & Gage Co. 


GAUGES, DRAFT, LIQUID 
LEVEL 
Bailey Meter Company 
Brown Instrument Co., The 
Hays Corporation, The 
Liquidometer Corp. 
Republic Flow Meters Co. 


GAUGES, TANK. 
Liquidometer Corp. 


GAUGES, WATER 
Ernst Water Column & Gage Co. 
Lunkenheimer Co., The 
Reliance Gauge Column Co. 
Yarnall-Waring Company 


GEARS, REDUCTION 
De Laval Steam Turbine Co. 
Philadelphia Gear Works 
Terry Steam Turbine Co., The 
Westinghouse Elec. & Mfg. Co. 


GENERATING SETS 
Allis-Chalmers Mfg. Co. 
Elliott Company 
Murray Iron Works Co. 
Terry Steam Turbine Co., The 


Troy Engine & Machine Co. 
Westinghouse Elec. & Mfg. Co. 


GENERATORS, ELECTRIC 
Allis-Chalmers Mfg. Co. 
Elliott Company 
General Electric Company 
Murray Iron Works Co. 

Terry Steam Turbine Co., The 
Troy Engine & Machine Co. 


GOVERNORS, PUMP 
Atlas Valve Company 
Cash Company, A. W. 
Davis Regulator Co. 
Fisher Governor Co. 
Foster Engrg. Co. 
Northern Equipment Company 


GRATES & GRATE BARS 
Bros Boiler & Mfg. Co., Wm. 
Flynn & Emrich Co. 


Squires Co., The C. E. 
Swartwout Co., The 








NOW WE ELIMINATE ALL WoRp 
We WEASURING OUR VALUABLE STORES 


yios BY USING 


Today, Increased Production demands that 
an accurate record be kept immediately 
availableof all valuablestored liquids. Many 
industrialusers wiselyrely upon thedepend- 
ability of LIQUIDOMETER Tank Gauges, Pe 


'100% automatic—these gauges insure accurate readings at all times. 
No pumps, valves, or auxiliary units required to read them. Models 
available so that readings can be taken remotely from or directly at the 
tank. Remote reading types utilize balanced hydraulic transmission 
system which c letely p tes for temperature variations on 
communicating tubing. Accuracy unaffected by specific gravity of 
tank liquid. 


Approved for gauging hazardous liquids by 
Underwriters’ Laboratories and other similar 
groups. 

Models available to automatically control 
pumps, motors, signals or other devices for 
maintaining minimum or maximum liquid 
levels. 











Write for complete details. 


rue LIQUIDOMETER cons 


LONG.ISLAND CITY, N_Y. 


36-3) SKILLMAN AVE.., 





There’s a Manzel Lubricator 
for Every Lubrication Job 


Whether it’s lubricating a steam or Diesel engine, a com- 
pressor, pump or other heavy machinery; whether you need 
one or twenty feeds, there’s a Manzel Automatic Force Feed 
Lubricator to exactly meet your requirements. 

Manzel Lubricators are sim- 
ple, sturdy lubricating pumps 
which deliver accurately meas- 
ured amounts of oil to engine 
cylinders and bearings with 
unfailing regularity. They 
start, stop, speed up and slow 
down with the engine. The 
only attention they require is 
to keep the reservoir supplied 
with oil. 

Write for catalog 25-C 

MANZEL BROTHERS COMPANY 
327 Babcock St, Buffalo, N. Y. 













VIBRATAP 


BOILER TUBE CLEANER 


STURDY — DURABLE — RELIABLE — THOROUGH 


The right tool for a 
real tube cleaning. 





For lower fuel bills and more power, use a Vibratap—the 
vibratory cleaner that operates efficiently on a steam or air 
pressure of about 45 pounds and removes all scale from fire 
tube or water tube boilers. Model shown is for fire tubes. 


Write for Bulletin V9 


BRUNT EQUIPMENT CO. 


59 S. DIVISION ST. BUFFALO, N. Y. 











POWER PLANT ENGINEERING 















GREASE, LUBRICATING 
Cities Service Oil Co. 

Shell Oil Co., Inc. 

socony-Vacuum Oil Co., Inc. 

standard Oil Co. (Indiana) 

Sun Oil Company 

fexas Company, The 

Tide Water Associated Oil Co. 


HEATERS, WATER 
American District Steam Co. 


HEAT EXCHANGERS 


Kellogg Co., The M. W. 
Marley Company, The 
Vogt Machine Co., Inc., Henry 


HOISTS 
American Eng’r’g Co. 
Philadelphia Gear Works 


ICE MAKING AND 
REFRIGERATING 
MACHINERY 
Vogt Machine Co., Inc., Henry 
Worthington Pump & Machy. 
_— LUBRICATING PASTE 


ILLUMINATORS, GAUGE Crane Packing Co. 
GLASS Garlock Packing Co., The 


IMMAD 





LORRIES, WEIGH 
Syntron Company 


LUBRICANTS 


Cities Service Oil Co. 

Shell Oil Co., Inc. 
Socony-Vacuum Oil Co., Inc. 
Standard Oil Co. (Indiana) 
Sun Oil Company 

Texas Company, The 

Tide Water Associated Oil Co. 


Ernst Water Column & Gage Co. 


INSTRUMENTS, 
ELECTRICAL 
Biddle Co., Jas. G. 
General Electric Company 
Leeds & Northrup Co. 


LUBRICATORS 
Lunkenheimer Co., The 
Manzel Brothers eaeene 
Powell Co., The 
Williams Valve *Co., "The D. T. 


MAGNETIC SEPARATORS 
INSULATION, HEAT Cutler-Hammer, Inc. 
American Dist. Steam Co. 
Ehret Magnesia Mfg. Co. 


Johns-Manville MECHANICAL DRAFT 


APPARATUS 


American Blower Corp. 


en Taree Green Fuel Economizer Co. 


Biddle Co., Jas. G. 


INSULATING MATERIAL 
General Electric Company 


METAL ENCLOSED 
CUBICLE CONTROL 


Cutler-Hammer, Inc. 


JOINTS, EXPANSION 


American District Steam Co. 
Yarnall-Waring Company 


METAL HOSE 
Bendix Aviation Corp. 





MUFFLERS 
Burgess Battery Co. 


woes. ES FOR ALL 
PURPOSES 
pose Company, The 
Yarnall-Waring Company 


NOZZLES, BOILER 
Taylor Forge & Pipe Wks. 


OIL AND GREASE CUPS 
Lunkenheimer Co., The 
Powell Co., The Wm. 

Williams Valve Co., The D. T. 


OIL BURNING EQUIPMENT 
Engineer Co., The 


OILS, CUTTING 

Cities Service Oil Co. 
hell Oil Co., Inc. 
Socony-Vacuum Oil Co., Inc. 
standard Oil Co. (Indiana) 
sun Oil Company 
Texas Company, The 
Tide Water Rasecleted Oil Co. 


OILS, FUEL 
Cities Service Oil Co. 
Shell Oil Co., Inc 
Socony-Vacuum Oil Co., Inc. 
Standard Oil Co. (Indiana) 
Sun Oil Company 
Texas Company, The 
Tide Water Associated Oil Co. 


OILS, LUBRICATING 
Cities Service Oil Co. 
Shell Oil Co., Inc. 
Socony-Vacuum Oil Co. 
Standard Oil Company ( ans 
sun Oil Company 
[Texas Company, The 
Tide Water Rasedeiad Oil Co. 


OIL PUMPING AND HEAT- 
ING EQUIPMENT 


Engineer Co., The 


OIL TANKS 
Graver Tank & Mfg. Co., Inc. 
Manzel Brothers Company 





METERS, AIR AND GAS 
American Dist. Steam Co. 
Bailey Meter Company 
Cochrane Corp. 

Republic Flow Meters Co. 


METERS, BOILER 
Bailey Meter Company 
Brown Instrument Co., The 
Hays Corporation, The 
Republic Flow Meters Co. 
METERS, COAL 
Bailey Meter Company 


METERS, WATER AND 
STEAM 


RAnnn 





American District Steam Co. 
Bailey Meter Company 
Brown Instrument Co., The 
Infilco Incorporated 
Cochrane Corporation 
Henszey Company 

Republic Flow Meters Co. 
Simplex Valve & Meter Co. 


MONEL METAL RINGS, 
RODS, CASTINGS. — 
TUBING, SHEETS. WIR 

AND WIRE CLOTH 


International Nickel Co., Inc. 


MOTOR CONTROL 
Cutler-Hammer, Inc. 


MOTORS 
Allis-Chalmers Mfg. Co. 
Elliott Company 
General Electric Compan: or 
Westinghouse Elec. fg. Co. 
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Get these Advantages with 


“P BH” TILTVIEW GAUGES 


Heavy Seamless 
Steel Top Pipe 























* Easier Level Readings 
Where Gauges Are 
High Above Floor 











Opened or Shut By 
* Less Than '/% Turn 


















Helps Assure Boiler 
Safety and Economy 


| te 












Straight Accessible Passage 
Mean Easier Cleaning 


* 
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Now with increased boiler safety 
and economy a wartime rule, “PBH” 
Tiltview Water Gauges for high-up 
locations are a timely investment. 
Tiltviews offset right or left. Write 
today for latest catalog and prices. 


Huyette Products 
Include 
GAUGE COCKS 


GAUGE GLASS 
PROTECTORS 


a 
AIRTITE BOILER 
WALL COATING 


3 
WATER anda 
BOILER ALARMS 


THE PAUL B. HUYETTE CO., INC. 


401 N. Broad St. ® @ Philadelphia, Pa. 
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MAKE OLD MOTORS YOUNG 
New Ones Are Hard To Get! 


IDEAL| 
COMMUTATOR CLEANING STONE 


Quickly removes excess film and deposits of 
brush material. 


= RESURFACERS 


Prevent Costly Shutdowns 


Keep Motors On The Job. No dis- 
mantling necessary when you use 
IDEAL Resurfacers in order to 








maintain peak efficiency of commu- 
tators or slip rings—or to restore 
scored, ridged or burned surfaces. 
Grades, sizes, shapes to meet all 
conditions and requirements. 





—> 
PRECISION 
GRINDERS 
True Up Commutators 
and Slip Rings 


—in their own bearings 


— without dismantling. 
Grinder is mounted right 
on motor. Corrects 
grooves, deep scores, out- 
of-round. 


UNDERCUTTERS cut hardest mica. 
| Write for Literature on Complete Motor Maintenance Line 


IDEAL COMMUTATOR DRESSER COMPANY 
1033 Park Avenue Sycamore, Illinois 


SALES OFFICES IN ALL PRINCIPAL CITIES 
In Canada: Irving Smith, Ltd., Montreal, Quebec 
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vPACKING. ASBESTOS, FLAX 
AND METALLIC 


Belmont Pkg. & Rubber Co., The 
Crane Packing Co. 

France Packing Co. 

Garlock Packing Co., The 
Johns- Manville 
Raybestos-Manhattan, Inc. 


PACKING, METALLIC, FOR 
CONDENSER TUBES 
Belmont Pkg. & Rubber Co., The 
Crane Packing Co. 
France Packing Co. 
Garlock Packing Co., The 
Raybestos-Manhattan, Inc. 


PACKING, PISTON AND 
ROD, VALVE STEM 
Belmont Pkg. & Rubber Co., The 
Combination Pump Valve Co. 
Crane Packing Co. 
France Packing Co. 
Garlock Packing Co., The 
Johns-Manville 
Raybestos-Manhattan, Inc. 


PACKING, SHEET, VALVE, 
PUMP 


Belmont Pkg. & Rubber Co., The 
Crane Packing Co. 

France Packing Co. 

Garlock Packing Co., The 
Tohns- Manville 

Raybestos- Manhattan, Inc. 


PAINT, ANTI-CORROSIVE, 
METAL, PROTECTIVE. 
STEEL PRESERVATIVE, 
HEAT RESISTING 


Dampney Co. of Amer. 
PHOSPHATE CONTROL 
EQUIPMENT 

Taylor & Co., W. A. 


Ph CONTROL EQUIPMENT 
Taylor & Co., W. A 


PIPE BENDING MACHINES 


American Pipe Bending Mach. Co. 
Watson-Stillman Co., The 





PIPE COILS AND BENDS 
American Dist. Steam Co. 
Grinnell Company, Inc. 
Kellogg Co., The M. W. 
Midwest Piping & Supply Co. 
National Valve & Mfg. Co. 
Rempe Company 
Scovill Mfg. Co. 

Fig Forge & Pipe Wks. 
Vogt Machine Co., 5 A Henry 


PIPE COVERING 
American District Steam Co. 
Ehret Magnesia Mfg. Co. 
ohns-Man: 
orter & Co., H. W. 


PIPE FITTINGS, COMPRES- 
SION UNION THREADLESS 


Nugent & Co., Inc., Wm. W. 


PIPE SAVERS 
Sarco Company, Inc. 


PIPE SUPPORTS, GUIDES 


American District Steam Co. 
Grinnell Company, Inc. 


PIPE, SPIRAL WELDED 
Taylor Forge & Pipe Wks. 


PIPING MANUFACTURERS, 
FABRICATORS 
Grinnell Company, Inc. 
Hees Bate fat 
idwest Pipin; u 
National Valve & M —_ 
Steel & Tu 
Republic Steel Corp. 
Taylor Forge & Pipe Wks. 


POWER METAL 
Magnolia Metal Co. 


POWER TRANSMISSION 
MACHINERY 


Morse Chain Co. 
Worthington Pump & Machy. 


PROPORTIONING MACHINES 
Haering & Co., Inc., D. W. 
% Proportioneers %, Inc. 
Taylor & Co., W. A. 

PROTECTIVE COATING 
Dampney Co. of Amer. 

pg bak FUEL 

RQUIPM 
ns Gases Co., Inc. 
Foster Wheeler Corporation 

PULVERIZERS 
American Pulverizer Co. 
Pennsylvania Crusher Co. 

PUMP PRIMING SYSTEMS 
De Laval Steam Turbine Co. 


PUMPS, BOILER FEED 


Allis-Chalmers Mfg. Co. 

De Laval Steam Turbine Co. 

Warren Steam Pump Co., Inc. 

—* Pump & Machy. 
orp. 





PUMPS, CENTRIFUGAL 


Allis-Chalmers Mfg. Co. 

De Laval Steam Turbine Co. 

Quimby Pump Co., Inc. 

Warren Steam Pump Co., Inc. 

Worthington Pump & *Machy. 
Corp. 


PUMPS, ELEVATOR, FIRE 
AND GENERAL SERVICE 


De Laval Steam Turbine Co. 
Quimby Pump Co., Inc. 
Warren Steam Pump Co., Inc. 


PUMPS, aaa 
PRESSU 
Warren _ i Pump Co., Inc. 


PUMPS, OIL 
De Laval Steam sae Co. 
En 


gineer Co., 
Manzel Brothers Company 
PUMPS, POWER, —" 


Warren Steam Pump . Inc. 

Worthington Pump & Machy. 
PUMPS, RECIPROCATING 

Watson-Stillman Co., The 


PUMPS, TURBINE 
Warren Steam Pump Co., Inc. 


PUMPS, VACUUM 


Fuller Company 
Warren Steam me Co., Inc. 


PUMPS, WATERWORKS 
Warren Steam Pump Co., Inc. 


PURGERS 
Armstrong Machine Wks. 


PURIFIERS, BOILER FEED 


ore. —-.. 

oftener Corp. 
Graver Tank & Mig. Co., Inc 
Infilco Incorporated 

Permutit Co., 

















“PENNSYLVANIA” 


BRADFORD BREAKERS 


Reduce R.O.M. for Stoker or Pulver- 
fzer feed with absolutely no oversize and 
low “‘over-grinding.” Crush by gravity- 

impact. Automat: cally eect, without 
damage, tramp om, mine debris and 
7 rock. Low H. P. 1 


Rock, 


CRUSHERS 


- slow foo 0 


- long life. Low - upke 


roughly dependable. 25 to 10600 


. thoro 
T.P.H. Steelbuilt. Patented. 
Bulletins No. 3005 and No. 3004. 


HAMMERMILLS 

The Central Feed REVERSIBLE is the 
most outstanding advance in Hammer- 
mill design in 20 years ... REVERSI- 


is an exclusive “Pennsylvania” 


feature. Automatic hammer turning. 
Feed R.O.M. or smaller . 
Cages ... Tram 


. - Adjustable 
ramp Iron protection. 
dependable. 25 to 500 T.P.H. 


Rugged . 
Steclbuilt. Patented. Bulletin No. 1030. 


“BRADFORD-HAMMERMILLS” 


Combine good features of “Pennsyl- 
vania”’ —— Breaker and Hammer- 
mill. Take 
finer than Bradford, but less than Ham- 
mermill. T. 

Steelbuilt. Patented. Bulletin No. 7001. 


Take R.O.M. and do ry Jat. Quick 
adjustability from %” to 8” sizi 
Tramp iron relief... mow i 

modest H.P. Crush Ash Clinker. Steel: 
built. Patented. Bulletin No. 2006. 


“GRANULATORS” 


Granulate materials of medium hard- 
ness ... Bituminous coal. . 
te., to product sizes %" to 2”, 
with minimum fines and oversize. Oper- 
ation practically dustless. Bulletin 


R.O.M. or smaller. Crush 


25 to 500 T.P.H. Ruggedly 


on OE 


Gypsum 


PENNSYLVANIA CRUSHER CO. 


LIBERTY TRUST BLDG. 
Philadelphia, Pa. 


Without exciter 


FOR SALE 


375 KVA G. E. condensing turbine unit 
4 Stage Form B 200 lb. steam 
240 Volts 3 phase 60 cycle 3600 RPM 
Equipped with S & K multi-jet condenser 


With two Goulds condenser pumps and common 
base, but without motor. 


CONTINENTAL-DIAMOND FIBRE COMPANY 
NEWARK, DELAWARE 








pressure. 


but available for inspect 


FOR SALE 


1—Nordberg Unaflow Engine directly connected to 
175 KW. alternating current generator with com- 
plete equipment except switchboard. 

1—Nordberg Unaflow Engine directly connected to 
250 KW. alternating current generator with com- 
plete equipment except switchboard. 

1—Connally 290 HP. Water Tube Boiler 220-Ib. steam 


All items located in Chicago, dismantled ready for shipment, 


BOX 1402 
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PURIFIERS, STEAM 
Cochrane Corp. 
Havan Corporation 
Infilco Incorporated 
Marley Company, The 


PYROMETERS 
Bailey Meter Co. 
Brown Instrument Co., The 
Leeds & Northrup Co. 


RECORDING INSTRUMENTS 
American Dist. Steam Co. 
Cochrane Corp. 

Leeds & Northrup Co. 
Sarco Company, The 


REFRACTORIES 
Carborundum Co., The 


REFRACTORY PATCHING 
MATERIAL 


Kellogg Co., The M. W. 


REGULATORS, DAMPER 
American Coal Burner Co. 
Atlas Valve Company 
—_ Coane, = W. 

a rporation 
Hays, Corporation, The 
Republic Flow Meters Co. 


REGULATORS, FAN ENGINE 


Atlas Valve Company 
Foster Engrg. Co. 


REGULATORS, FEED WATER 
Atlas Valve Company 
Bailey Meter Company 
Northern Equipment Company 
Republic Flow Meters Co. 
Squires Company, The C. E. 
Swartwout Co., The 


REGULATORS, PRESSURE 
Atlas Valve Company 
Cash Company, A. W. 
Davis Regulator Co. 
Fisher | ogg Co. 


Foster 
Hagan Cor a, 
Northern uipment + peed 


Republic Flow Meters C 

sarco Company, Inc. 

Squires Company, The C. 
Strong, Carlisle & cua Co. 
Swartwout Co., The 











REGULATORS, 
TEMPERATURE 
Atlas Valve Company 
Foster g- 
Sarco Company, Inc. 


REPAIR AND RESURFACING 
MATERIAL 


Flexrock Company 
Smooth-On Mfg. Co. 


RESISTANCES 
Cutler-Hammer, Inc. 


RHEOSTATS 
Cutler-Hammer, Inc. 


RINGS, CHILL 
Wedge Protectors, Inc. 


RUST PREVENTIVES 
Dearborn Chemical Company 
Haering & Co., Inc., D. W. 


SCALE REMOVERS, 
MECHANICAL 
Airetool Mfg. Co. 
Brunt Equipment Co. 
Elliott Co. 
Roto Company, The 


SCALE REMOVING 
COMPOUNDS 


Bird-Archer Co., The 
Buromin 

Dearborn Chemical Company 
Electric Chemical Co. 

Haering & Co., Inc., D. W. 


SCRAPERS, DRAGLINE 
Sauerman Bros., Inc. 


SCALES, COAL 
Syntron Company 


SCRAPERS, TUBE 
Brunt Equipment Co. 
SEAMLESS TUBES 
Steel & Tubes Division of 
Republic Steel Corp. 


ser AP ATE. AND 
EXTRACTOR 


Ww. 
Strong, Carlisle é& Hammond Co. 
Swartwout Co., 
Williams Valve Co. The D. T. 
SHAFTING 
Steel & Tubes iain of 
Republic Steel Corp. 
SIGHT FLOW INDICATORS 
Cochrane Corp. 


SILENCERS 
Burgess Battery Co. 


SODIUM ALUMINATE 


Dearborn Chemical Company 
National Aluminate Corporation 


SPEED INDICATORS 
Biddle Co., Jas. G. 


SPEED REDUCERS, CHAIN 


Morse Chain Co. 
Philadelphia Gear Works 
SPRAY COOLING 
EQUIPMENT 
Marley Company, The 
Pritchard & Co., J. F. 
Yarnall-Waring Company 
SPRINKLERS 


Grinnell Company, Inc. 


SPROCKET RIMS 
Babbitt Steam Specialty Co. 


SPROCKETS 


Morse Chain 
Philadelphia a Works 


STEAM TRAPS 


American District Steam Co. 
Anderson Co., 
Armstrong Machine Works 
Cochrane Corporation 
Crane Co. 
Davis Regulator Co. 
Fisher Governor Co. 
ae & Co., — H 

arco om nc 
Squires Co., E. 
Strong, Carlisle a Hammond Co. 
Swartwout Co., The 
Williams Valve Co., The D. T. 
Yarnall-Waring Company 


STOKERS, MECHANICAL 
OVERFEED AND GRATE 


American Coal Burner Co. 
American Engrg. Company 
Babcock & Wilcox Tube Co. 
Bros Boiler & Mfg. Co., Wm. 
Combustion Engrg. Co., Inc. 
— Stoker Company 

Flynn & Emrich Co. 
Iron Fireman Mfg. Co. 
Westinghouse ee. & Mfg. Co. 


























27 Pearl Street 








FOR NATIONAL 
DEFENSE 


We Are Ready 
To Serve You 





The American Cold Pipe, Conduit 
and Tube Bending Machines 


QUICK DELIVERIES . 


HAND OPERATED TYPES in capacities of 
1 in., 2 in., 3 in., and 4 in. 


MOTOR OPERATED in three ca- 
pacities, ¥% in. to 4 Dee ¥% in. to 

6 in., and % in. to 8 in. 

Early shipments on hand operated 
machines; on motor powered from 
four to six weeks. 

Wire or air mail letter for printed 
matter and prices. 

Three New Machines: No. 1. For 
bending extra heavy pipe up to 3”. 
No. 2. For bending all kinds of 
thin gauge tubing without use of 
mandrel. No. 3. For bending IPS 
conduit. 


AMERICAN PIPE BENDING MACHINE CO., INC. 


Boston, Mass., U.S. A. 








CHICAGO, APRIL, 1942 


NEW! ...A TOUGH 









Rerar rough, brok- 
en Factory Floors speed- 
ily for instant traffic 
use. Ready mixed IN- 
STANT-USE Resurfacer 
makes a quick—good 
solid job. Simply shovel 
into hole and tamp. Run 
traffic over patch im- 
mediately. NO WAIT- 
ING! Bonds tight to 
concrete or wood. Used, 
too, for complete over- 


lay. Vv. FACER through 
ye ee 


SSS saa 


§ FLEXROCK COMPANY 
§ 2323 Manning St., Phila., Pa. 


FLOOR PATCH 
... That's Ready 


for Traffic in 


One Minute 


Make This Test! 


You can prove to your own satisfaction the 
unusual merit of INSTANT-USE RESUR- 
our FREE TRIAL 


OFFER. 


Tell = pet INSTANT-USE RESURFACER over concrete or wood, and details of i 


: FREE OFFER. No obligation. 


MME i ine se Tata caan club idsdnadsis 
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STOKERS, UNDERFEED 
American Engrg. Company 
Combustion Engrg. Co., Inc. 
Canton Stoker Corp. 

Detroit Stoker Company 

Flynn & Emrich — 

Iron Fireman Mfg. 
Westinghouse Elec. & “Mtg. Co. 


STRAINERS 
Cash Company, A. W. 
Davis Regulator Co. 
Elliott Company 
Fisher Governor Co. 
Nicholson & Co., W. H. 
Sarco Company, Inc 
Strong, Carlisle & a Co. 
Yarnall-Waring Co. 


SUPERHEATERS, STEAM 
Babcock & Wilcox Co., The 
Bros Boiler & Mfg. Co., Wm. 
Combustion Engrg. Co., Inc. 
Foster Wheeler Cornoration 
Marley Company, The 


SWITCHBOARDS 
General Electric Company 


SWITCHES, SAFETY 
Cutler-Hammer, Inc. 


TACHOMETERS 
Biddle Co., James G. 


TANKS 
Bros Boiler & Mfg. Co., Wm 
Graver Tank & Mfg. Co., Inc. 
Kellogg Co., The M. W. 
TACHOMETER 
Brown Instrument Co., The 


THERMOMETERS, DIAL 
Sarco Company, Inc. 
THERMOMETERS, 
TING & RECORDI 
Brown Instrument Co., The 
Leeds & Northrup Co. 
TILE CONDUIT FOR 
STEAM LINES 


American District Steam Co. 
Ric-Wil Co., The 


INDICA- 
NG 


I; U/2)2, 











Zi, 


- DIRECTORY ~ — 





caer. Dalasi AIR, 
VACU 
ecensind Blower Corp. 
Anderson Co., The V. D. 
Armstrong Machine Works 
Nicholson & Co., W. H 
Sarco Company, Inc. 
Strong, Carlisle & Hammond Co. 


TRAPS, STEAM, RADIATOR 
AND RETURN 
American District Steam Co. 
Anderson Co., The V. D. 
Armstrong Machine Works 
Nicholson & Co., W. H 
Sarco Company, Inc. 
a Carlisle & Hammond 
0. 
Yarnall- Waerlng Company 


TUBE CLEANERS, BOILER 
AND CONDENSER 

Airetool Mfg. Co. 

Brunt Equipment Co. 

Elliott Company 

Roto Company, The 


TUBING 
Scovill Mfg. Co. 
Steel & Tubes Division of 


Republic Steel Corp. 


TURBINES, STEAM 
Allis-Chalmers Mfg. Co. 
De Laval Steam Turbine Co. 
Elliott Company 
General Electric Company 
Murray Iron Works Co. 
Terry Steam Turbine Co., The 
Westinghouse Elec. & Mfg. Co 


TRY COCKS 
Ernst Water Column & Gage Co. 


UNDERGROUND HEATING 
SYSTEMS 


American District Steam Co. 
Ehret Magnesia Mfg. Co. 
Johns- Manville 

Porter & Co., H. W. 
Ric-Wil Company, The 


UNIONS 
Crane Co. 
Dart Mfg. Co., E. M. 


UNIT HEATERS 
American Blower Corp. 
Cutler-Hammer, Inc. 
Grinnell Co., Inc. 
Murray Iron Wks. Co. 


VALVE CONTROL EQUIP- 
MENT 
Philadelphia Gear Works 


VALVE DISCS 


Combination Pump Valve Co. 
Fairbanks Company, The 
Garlock Packing Company 


VALVES, ACID 
Everlasting Valve Co. 


VALVES, AIR OPERATED 
Everlasting Valve Co. 


VALVES, ANGLE 
Everlasting Valve Co. 





VALVES, ALTITUDE 
Fisher Governor Co. 


VALVES, AUTOMATIC 
CUT-OFF 


Northern Equipment Company 
R-S Products Corp. 


VALVES, AUTOMATIC STOP 
AND CHECK 

Davis Regulator = 

Foster Engrg. 

Powell Co., The wm. 


VALVES, BACK PRESSURE 
Cochrane Corp. 
Davis Regulator Co. 
Fisher Governor Co. 
Foster Engrg. Co. 


VALVES, BLOWOFF 
Chapman Valve Mfg. Co., The 
Cochrane Corporation 
Crane Co. 

Everlasting Valve Co. 
Fairbanks Company, The 
Powell Co., The Wm. 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
Yarnall-Waring Company 


VALVES, CHECK 
Chapman Valve Mfg. Co., The 
Combination Pump Valve Co. 
Crane Co. 
Fairbanks Company, T 
Kennedy Valve Mfg. sens 
Lunkenheimer Co., The 
Powell Co., The Wm. 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
Vogt Machine Co., Inc., Henry 
Williams Valve Co., The D. T. 


YeLvre athlete 
OPER 
eieanig - Co., The 
Cutler-Hammer, Inc. 
Davis Regulator Co. 
Everlasting Valve Co. 
Fairbanks Company, The 
Northern Equipment Company 
Powell Co., The Wm 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 





Better Gage Visibility 





and Safety with 





matics give sharp distinct 


Water appears BLACK, 
steam WHITE. Best / 
quality glass, heat- £ 
treated — won't 
shatter and cause 
injuries. A valu- 
able safety fac- 
tor for your pow- 
er plant. Write 
for Bulletin 382. 











RELIANCE 


@You don't have to guess at 
water levels; Reliance Pris- 




















reading—mistake proof. / / 


The Reliance Gauge Column Co. 
5902 Carnegie Avenue, Cleveland, Ohio 


Styles for 
any liquid 
level height. 














TRADE MARK - REG.IN US. PAT. OFF 


Reliance 
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FOR 





SALE 


One (1) Foster Wheeler Extended Service 
Economizer, 36 tubes 11” x 
rings, heating surface 1188 square feet, com- 
plete with exception of tubes. 


BROWNVILLE BOARD COMPANY 
BROWNVILLE, NEW YORK 


2” with cast gill 














‘sauces aie 

mew VORR Ziad 
 oeTeot -& GENERAL MOTORS BLOG 
eucace Us Crees ST 








Horizontal Cross Drum Boilers 
' Vertical Water Tube Boilers 

inclined Curved Tube Boilers 

Horizontal Tubular Boilers 


P- Oo CKES CRS Oo: 


PITTSBURG, 1218 EMPIRE BLOG 
SEATTLE. 736 HENRY BLOG 


SAGINAW. MICH 
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VALVES, FLOAT 
Atlas Valve gr age 
Cash Company, 

Davis Regulator Co. 
Fisher Governor Co. 


VALVES, GAS 
Everlasting Valve Co. 


VALVES, GATE AND GLOBE 


Chapman Valve Mfg. Co., The 
Crane Co. 

Everlasting Valve Co. 
Fairbanks Company, The 
Grinnell Company, Inc. 

Kennedy Valve Mfg. — 
T.unkenheimer Co., The 

National Valve & Mfg. Co. 
Powell Co., The Wm. 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
R-S Products Corp. 


Strong. Carlisle & Hammond Co. 


Vogt Machine Co., Inc., Henry 
Williams Valve Co., The D. T. 


VALVES, HYDRAULIC 
Cash Company, A. W. 
Chapman Valve Mfg. Co., The 
Fairbanks Company, The 
Kennedy Valve Mfg. Company 
Powell Co., The Wm. 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
Vogt Machine Co., Inc., Henry 
Yarnall-Waring Co. 


VALVES, LEVER BALANCED 


Cash Company, A. W. 
Fisher Governor Co. 
Foster Engrg. Co. 


VALVES, NON-RETURN 
Davis Regulator Co. 
Foster Engrg. Co. 

Powell Co., The Wm. 


VALVES, OIL FIRING 
Everlasting Valve Co. 


VALVES, PISTON OPERATED 


Everlasting Valve Co. 





MWA ) 


GLU, | 


D LIL, 


DIRECTORY 7 


VALVES, PLUG 
Fairbanks Company, The 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 


VALVES, POP SAFETY 
Crane Co. 
Lunkenheimer Co., The 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 


VALVES, PUMP 
Chapman Valve Mfg. Co., The 
Combination Pump Valve Co. 
Garlock Packing Company 


VALVES, RADIATOR 


American District Steam Co. 
Crane Co. 

Fairbanks Company, The 
Kennedy Valve Mfg. Co. 
Williams Valve Co., The D. T. 


VALVES, REDUCING 
REGULATING AND RELIEF 


Atlas Valve Company 

Brown Instrument Co., The 
Cash Company, A. W 
Cochrane Corporation 

Davis Regulator Co. 

Fisher Governor Co. 

Foster Engrg. Co. 

Hagan Corporation 

Northern Equipment Company, 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
Republic Flow Meters Co. 
Squires Co., The C. E. 


Strong, Carlisle & Hammond Co. 


Swartwout Co., The 


VALVES, STEEL 


Crane Co. 

Kennedy Valve a, Company 
Lunkenheimer Co., The 

Powell Co., The Wm. 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
Vogt Machine Co., Inc., Henry 


VALVES, THROTTLE 
Everlasting Valve Co. 


VALVES, 3 WAY AND 4 WAY 


Nicholson & Co., W. H. 


VENTILATING APPARATUS 


American Blower Corp. 


VIBRATORS, ELECTRO- 
MAGNET 


Syntron Company 


VOLTAGE REGULATORS 


Allis-Chalmers Mfg. Co. 
General Electric Co. 


WASTE HEAT RECOVERY 
SYSTEMS 


Babcock & Wilcox Co., The 
Combustion Engrg. Co., Inc. 


WATER COLUMNS AND 
ALARMS 


Ernst Water Column & Gage Co. 
Lunkenheimer Co., The 
Reliance Gauge Column Co., The 
Yarnall-Waring Company 


WATER COOLING 
EQUIPMENT 


Marley Company, The 
Pritchard & Co., J. F. 
Yarnall-Waring Company 


WATERPROOFING COM- 
POUNDS 


Flexrock Company 
Smooth-On Mfg. Co. 


WATER PURIFYING i 
SOFTENING SYSTEM 


Betz. W. H. & L. D. 
Bird-Archer Co., The 
Buromin Company, The 
Cochrane Corporation 
Dearborn Chemical Company 
Elgin Softener Corp. 

Graver Tank & Mfg. Co., Inc. 
Infilco Incorporated 

National Aluminate Corporation 
Permutit Co., The 

% Proportioneers %, Inc. 


WATER TESTING 
pty ll 


Betz, W. H. D. 
Bird-Archer &. "ine 

Buromin Co., The 

Dearborn Chemical Company 
Electric Chemical Co. 

Haering & Co., Inc., D. W. 
Infilco Incorporated 

National Aluminate Cogentien 
% Proportioneers %, I 

Taylor & Co., W. A. 


WATER WALLS 


Bros Boiler & Mfg. Co., Wm. 
Combustion Engrg. Co., Inc. 
Foster Wheeler Corporation 
Springfield Boiler Company 


WELDED PIPE 


Kellogg Co., The M. W. 
Midwest Piping & Supply Co. 
National Valve & Mfg. Co. 
Taylor Forge & Pipe Wks. 


WHISTLES 
Lunkenheimer Co., The 














When You Write 
To Advertisers 


When writing advertisers for cata- 
logs, descriptive bulletins or prices, 
please remember to say, “I saw 
your message in POWER PLANT 
ENGINEERING.” Thus you'll do 
a good turn for the advertiser and 
for this publication. . . . . . 





Use 


Dense without being brit- 
tle—tough, yet resilient, 
Vulcodise will not swell, 
warp or soften—in fact 
its absorption is less than 
1 per cent. . . That is 
why an old Vulcodisc 
comes out of the disc 
holder as easily as a new 
one goes in. No need for 
hammer and chisel to cut 
the disc out in pieces— 
distorting and disfiguring 
the holder. 

Write for descriptive bul- 
letin. 








for trouble-free valve jobs 
















THE D. T. WILLIAMS VALVE CO. 


Cincinnati, Ohio 


In renewing the disc, 
note how easily and 
quickly the Vulcodisc 
Jiffy Dise Holder 
slips off the stem 
head. Only the disc 
lock nut to remove 
and the old disc is 
off and replaced in a 
jiffy. 
E) 
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Airetool Manufacturing Co.....160 


Air Preheater Corp........... 47 
Allis-Chalmers Mfg. Co. ...... 31 
American Blower Corp. ..... 10-11 
American Chain & Cable Co., 
EU cnveNesecueeucusy eee 127 
American Chimney Corp. ..... 156 
American Coal Burner Co. ....128 


American District Steam Co... .162 
American Pipe Bending Machine 


ere eee ere 175 
American Radiator & Standard 
Sonitary Corp. 06060 60s0s 10-11 


Anderson Co., The V. D...... 146 
Armstrong Machine Works. .12-13 


Babbitt Steam Specialty Co.....171 
Babcock & Wilcox Co., The. .18-19 


Bailey Meter Co............ 16-17 
Baldwin De La Vergne Sales 
GR. dctcexveicor more 135 


Baldwin Locomotive Works...135 
Belmont Pkg. & Rubber Co., The 37 


Bete WAL OL. D...6c 600005 109 
Biddle Co., James G.......... 124 
Bird-Archer Co., The......... 137 
Borg-Warner Corp. .......... 103 
Breuer Electric Mfg. Co. ..... 170 


Bros Boiler & Mfg. Co., Wm...155 
Brown Instrument Co., The.... 27 


Brownville Board Co.......... 176 
Brunt Equipment Co. ........ 172 
Burgess Battery Co........... 138 


Carborundum Company, The. .151 
Chapman Valve Mfg. Co., The. . 
ixhawaannee Inside Back Cover 
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eee CM. kc se xxavcencsaven 125 
Crane Packing Co........6.6.0% 143 
Cutler-Hammer, Inc...Back Cover 
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Dampney Company of America, 


(er ee erry rere: 121 
Dart Mite. Co. B. Oh... 2.6 6025 118 
Davis Regulator Co........... 164 
DeLaval Steam Turbine Co..26, 154 
Detroit Stoker Co........... 40-41 
Ehret Magnesia Mfg. Co...... 24 
Electric Chemical Co.......... 170 
Elgin Softener Corporation.... 30 
Elliott Co. .....-..sseeeenees 2-3 
Hugimeer Co., The... .. «5 6.++-+ 132 
Ernst Water Column & Gage Co. 

iinnehe bide aiicn uae eee 142 
Everlasting Valve Co.......... 130 
Poirbanks Co., The. .......4.0. 129 
ee err 175 
Flynn & Emerich Co.......... 165 
Foster Wheeler Corp........ 22-23 
France Packing Co. .......... 154 
Garlock Packing Co., The..... 28 
General Electric Co....25, 117, 180 
Gifford-Wood Co. ........... 152 
Globe Steel Tubes Co......... 153 
Golden-Anderson Valve Spe- 

rr oe ne 154 
Green Fuel Economizer Co... ..163 
Grimwell Go., Te. 6. oncccscess 120 
Moston: Co., DW so028s 00% 150 
Hagan Corporation..... 6-7, 38-39 
Hall Laboratories, Inc. ..6-7, 38-39 
Hays Corporation, The........ Ad 
Henszey Company ........... 169 


Huyette Co., Inc., The Paul B..173 


Ideal Commutator Dresser Co...173 


Infilco, Incorporated ......... 147 
International Nickel Co........ 149 
Iron Fireman Mfg. Co......... 179 
Johns-Manville .......... 107, 119 
Kellogg Co., The M. W....... 33 





Leeds. & Northrup Company... 32 


Liquidometer Corp., The...... 172 
Lunkenheimer Co., The....... 113 
Magnolia Metal Co........... 148 
| a eae 172 
Marley Company, The........ 45 
Minneapolis-Honeywell Reg. Co. 27 
eS ere ey 103 
Murray Iron Works Co....... 142 
National Aluminate Corp. ..... 99 
National Valve & Mfg. Co.....161 
Nicholson & Co., W. H........ 148 
Northern Equipment Co. ...... 101 
Pennsylvania Crusher Co. ..... 174 
Pormutit Co., Tite... 22.0005. 152 
Powell Co., The Wim. ........ 133 
Proportioneers, Inc. .......... ES 
Quimby Pump Co............ 122 
Raybestos-Manhattan, Inc. ....134 


Reading-Pratt & Cady Div. of 
American Chain & Cable Co., 
ee Pe ree 127 

Reliance Gauge Column Co....176 

Republic Flow Meters Co...... 34 

Republic Steel Corporation. ...141 


Ric-Wil Company, The... ....157 
Roto Company, The .......... 140 
R-S Products Corp. 22.00.2605 136 
Sarco Company, Inc. ......... 169 
Sauerman Bros., Inc.......... 146 
Soowel Bibs. Co. 6 osc cise 29 
3 A’ re 123 
Smooth-On Mfg. Co. ......... 158 
Socony-Vacuum Oil Co., Inc..14-15 
Squires Co., The C. E......... 170 


Standard Oil Co. (Indiana) . .35-36 
Steel and Tubes Division of Re- 


public Steel Corp........... 141 
Strong, Carlisle & Hammond 

i RE oi i watiaaesearerens 166 
Swartwout Co., The.......... 46 


Taylor Forge & Pipe Works. ..131 
Terry Steam Turbine Co.....20-21 
cg ee ee 48 
Tide Water Associated Oil Co. 


Treasury Department ..... lh 
Troy Engine & Machine Co....159 
Tube-Turns, Inc. ............ 111 


Vogt Machine Co., Henry, Inc.. 139 
Warren Steam Pump Co., Inc..126 


Wedge Protectors, Inc. ....... 171 
Wickes Boiler Co., The....... 176 
Williams Valve Co., The D. T..177 
Yarnall-Waring CW wedi 8-9, 50 
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“After the plant was put in operation, official tests 
were made by the U.S. Bureau of Mines Fuel 
Economy Service... the boiler efficiency proved to 
be 79.6%... approaching the maximum for simple 
boiler design without extended-heating surface.” 


HIS is a highlight from a recent article in “Power”, 
written by T. A. Marsh, author of “Combustion in the 
Power Plant.”’ He describes the operation of three 2000-Ib. 
per hour, Iron Fireman dual-feeder, pneumatic-spreader 
stokers in the U.S. Department of Agriculture’s laboratory 


at Wyndmoor, Pa. 


“Each stoker has two feed worms driven by a 1% h.p. 


motor through variable-speed pulleys 
a three-speed transmission,” the re- 
port continues. ‘The feed worms 
meter the coal to transfer housings, 
from which gas streams convey it 
to the furnace. The fines burn in sus- 
pension and the larger pieces form 
the fuel bed. The nozzles which deliver 
coal to the furnace have adjustable tips 
for distribution control, insuring uni- 
form spreading over the grate area. 

*‘Maximum turbulence is the result 
because the conveying stream enters 
the furnace at right angles to the flow 
of forced-draft gas from the fuel bed.” 


IRON 


AUTOMATIC COAL 
STOKERS 
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...in the U. S$. Department 
of Agriculture Laboratory 


in combination with 


¢ Notice the clear boiler fronts 
in the Wyndmoor Labora- 
tory. Coal is fed to the Iron 
Fireman Pneumatic Spreader hop- 
pers by traveling weigh lorries. 
These boilers are straight tube, 
vertically baffled, with box header. 
They are nine high by twelve wide 
single drum units with 4” diameter 
tubes. Each of the three contains 
2,000 sq. ft. of heating surface. 
No economizers, water-walls, pre- 
heaters, or superheaters are used. 



























U. S. D. A. Laboratory at 
m= §6Wyndmoor, Pa., where Iron 
Fireman Pneumatic Spreader stok- 
ers have made a remarkable record. 
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Send for Free Book on Pneumatic Spreader Stokers 


Book contains full descriptions, capacities, operating data, 
etc., with layouts and photos of 10 actual installations. We 
will send it free, on request. Write to Iron Fireman Manufac- 
turing Company, 3314 West 106th Street, Cleveland, Ohio. 
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BLE. 
‘y FLAMENOL CABLE... 
— TAKE IT HOME TO USE /, 


| een he’s a collector of prehistoric or 
ancient objects, the Professor knows a good 
thing when he sees it! Perhaps from his own ex- 
perience with electric equipment he realizes that 
Flamenol* cable has all three desirable qualities: 
resistance to aging, oil, and flame. 

To judge for yourself how well Flamenol in- 
corporates these qualities, consider these facts: 
1. AGING RESISTANCE. Un- 
der accelerated-aging tests, 
Flamenol stands up better than 
any known rubber compound; 
in fact, it shows no signs of 





FLAMENOL—The many-pur- 
pose, long-lasting, syn- 







/ 


Fit 
(icra a.  / 
A ExPEDITIONI/ 
BAD 2042 / 








coolants, water, inks, acids, alkalies, or solvents. 
It’s flexible and easy to install. 

3. FLAME-RESISTANCE. Flamenol will not 
support flame. It is listed by the Underwriters’ 
Laboratories, Inc., for voltages up to 600, at 
temperature limits from 60 C to 80 C. 

In getting a cable for all-round uses—especially 
for machine-tool and switchboard wiring—ask for 
Flamenol. Another advantage 
is that 12 colors are available 
(black, white, red, green, light- 
blue, navy-blue, yellow, brown, 
orange, purple, pink, and gray). 


thetic-insulated cable 


deterioration. It does not oxi- 
dize and should last for years. 
2. OIL RESISTANCE. Flam- 
enol cable is not affected by oils, 
*Reg. U.S. Pat. Off. 


Wer 


General Electric and its employees 
are proud of the Navy award of Ex- 
cellence made to its Erie Works for 
the manufacture of naval ordnance. 


under extremely severe conditions. 


ee eS PEER 


Flamenol cable contains no rubber. It 
has high dielectric strength — superior 
to that of most rubber cables. It is tough, 
and needs no protective finish except 


General Electric, Schenectady, N. Y. 





These colors are bright and clear, 
making circuit tracing simple. 
For good tips on where to use 
Flamenol, see Bulletin GEA- 
2733D. 
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WHY CHAPMAN'S LIST 960 : 
“CHEATS the UNDERTAKER” _; 


EXTRA LIFE is built into this small 
forged-steel gate valve with renewable. 
stem, seat rings and wedge of stainless steel 
...superhardened by a new, exclusive Chapman 
Process. This plus-protection makes every 960 
“harder to kill” even under toughest conditions 
... in fact, it will outlive any similar type of 
small valve. And that goes for pressures up to 
800 Ib. at 750°, or 1500 lb. cold working pressure. 
Prove it by your own test, on any line from 4” to 2”. 
The Chapman Valve Mfg. Co.. Indian Orchard, Mass. 


CHAPMAN LIST 


Forged Steel Gate Valves 
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Seat all valves Properly 


SO THEY WON’T BE DAMAGED BY TEMPERATURE CHA 


To seat all valves properly so that 
they are tightly closed yet safe, 
simply insist on Cutler-Hammer 
Motor-Operated Thrust-Seating 
Valve Control. It seats valves on a 
proven “controlled-thrust-seating” 
principle. That means accurate seat- 


ing under normal conditions, and 
safety under abnormal conditions. 
But most important of all, C-H Thrust- 
Seating Valve Operators automat- 
ically maintain the same degree of 
tightness as valve parts expand 
underhigh temperature and contract 
under low temperature. That’s why 
with C-H Valve Operating Units you 
never get jammed valves, you never 
have to “back-off” valves . . . and 
you won‘t be faced with shutdown at 


MER 
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a time when continued, trouble-free 
operation is at the highest premium 
in history. Insist on Cutler-Hammer 
Valve Control. For gas, water, high 
and low pressure steam service— 
in fact for any valve where fast, 
reliable operation and accurate 
seating can save you time, trouble 
and expense. It offers you every 
feature—plus. CUTLER-HAMMER, 
Inc., 1210 St. Paul Ave., Milwaukee, 
Wis. Associate: Canadian Cutler- 
Hammer, Ltd., Toronto, Ontario. 
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